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(54) Abstract Title: bolation of siditorrsrmin zones 



(57) An apparatus, which comprises a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: one or more solid tubular nr>embers, each solid tubular member 
Including one or more extemal seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
perforrrted within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded Into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

TNs application is a continuation-in-part of U.S. patent application serial number 
5 08/969.922. attorney docket numbw 25791.69, filed on ,10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440.338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that Issued as U.S. Patent No. 
6.328,113. that claimed the benefit of the filing date of U.S. provisional patent 
application serial ^lumber 60/108.558. attorney docket number 25791.9. filed on' 
10 1 1/16/1998, the disclosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454.139, attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791. 7j02. filed on 2/23/2000. 

15 (3) U.S. patent applicatton serial no. 09/502.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patent appiteation serial no. 09/440.338. attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10C0OO. (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 .941 , attorney dockel no. 257*91 . 1 6.02. filed on 2/24/2000, 
(8) U.S. patent appikatkm serial no. 09/588.946. attorney docket no. 25791 .17.02, filed 
on 6/7/2000, (9) U.S. patent applicatton serial no. 09/559,122, attorney do(*et no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent applicatton serial no. 
PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provlstonal patent application serial no. 60/162.671 , attorney docket no. 25791 .27, filed 
on 11/1/1999. (12) U.S. proviskjnal patent applicatton serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent applteation seriaj 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent appBcatton serial nP. 60/159,039. attorney docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provlstonal patent appltoatton serial no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent applicatton serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent applicatton serial no. 60/165,228. attorney docket no.' 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent applicatibn serial no. 60/221,443, attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7^8/2000. (20) U.S. provlstonal 
patent applicatton serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 

5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. pro>^ional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent applicatton serial no. 60/262.434, attorney docket no. 25791.51, fSed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provteional patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent appltoation serial no. 09/969.922, attorney docket no. 25791.69, filed on 
1 0/3/2001 , the disclosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exptoration, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exptoration. 

During oil exploration, a >Afellbore typically traverses a number of zones wlUiin a 
subterranean formation. Some of these subterranean zones will produce oil and gas, 
white others will not. Further, it is often necessary to isolate subterranean zones from 
25 one anoti)er in order to facilitate the exploration tor emd production of oil and gas. 
Existing mettuxis for Isolating subterranean productton zones in order to facilitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention Is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolatton assembly including: one or more solid tubular memt}ers, each 
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sdid tubular mernber induding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabty coupled to the perforated tubular members for controlling the flow of fluldic 
materials throi^i the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operabty coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular nrrembers, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabty coupled to the flow 
control valves, the tenrtperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tulnilar members are fanned by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present Inventton, a method of Isolating a first 
subterranean zone from a second subten^anean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing *e first subten^nean zone, positioning one or more perforated tubulars 
witWn the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially e>vandlng at least one of the primary solid tubulars and perforated hjbulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, nuwiitoring the operating temperatures, pressures, and flow rates wlftin one 
or more of the perforated tubutars, and opntrolHng the flow of fluldic materials through 
the perforated tubidars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a produdr^ subtenranean zone in a wellt)oro, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore. positioning one or more perflated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubuteirs within the wellt)orep fluidicly 
coupKng the soBd tubulars with the casing, fluidicly coupling the perforated tubulars 

5 with the solid tubulars, fluidicly isolatlnig the producing subterranean zor^ from at least 
one other subterranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the oi^rating 
temperatures, pr^ures, and flow rates within one or more of the perforated tutnjiars, 
and oontrcdiing the flow of fliddic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to arurther aspect of the present invention, a system for isolatirig a first 
subterranean zone from a second subteranean zone in a wellbore is provided that 
IrKludes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tut)ulars traversing the first subten^nean zone, means for positioning one or more 
perfected tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zor«, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenanean zone to the secorul subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temf^ratures, pressures, and flow rates within one or more of Vne perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitorsd operating tenrtperatures, . pres^res, and flow rates. 

25 

Accordir^ to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided tfiat includes means for positioning one or more solid 
tubulars v^thin the weHbore, means for positioning one or mom perforated tubulars 
30 within the weUbore, the perforated tubulars traversing the producing subten^nean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubutars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean ;a>rte.frwn at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluldic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubuiar members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular nDembers and the perforated tubular members are fbmoed 
by a radial expansion process perfbnned within the wellbore, and the solid tubular 
liners are fomned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars v^thin the wellbore, the solid tubulars 
traversing the first subterrar>ean zone, positioning one or more perforated tubulars 
each including one or more radial passages withia the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soHd 
25 tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of flgids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primaty solid tutHilars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the' perforated tubulars, and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluidicly seal at least some of the radial passages of 
ttie perforated tubulars. 
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According to another aspect of the present invention, a method of extracting nrtaterials 
from a producing subterranean zone in a welilx)re. at least a portion of the wellbore 
including a casing, is provided that includes positioning one <^ nrK>re solid tubulars 
within the weitbore, pMitioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars arrd 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coi^ling .the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 

10 within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners >^in the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zme from a second subtenanean zorie in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or niore 

20 perfected tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
exparxling at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforate tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positicming one or more solid tubular liriers within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or nrore of the 
perf(»rated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting rr^terials 
from a produdng subterranean zone in a wellt>ore, at least a portion of the wellbore 
IndiKlIng a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the welllwre, means for positioning one or more perforated tubulars 
each induding one or nrore radial passages within the wellbore. the perforated tulHJIars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wittiin the w^bore, means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the produdng subtenanean 
zone from at least one other subtenanean zone within the wellbore, means fcw flukJidy 
' coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
means for positioning one or more solid tiJbular liners within the interior of one or more 
.10 of the perforated tubulars, and means for radially expanding and plastically defonnirq 
the solid tubular ilners within the interior of one or more of the perforated tubulars to 
fluidicly sea! at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation asseinbly induding: one or more solid tubular nrwnbers, each 
solid tubular member including one or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforate tubular members for 
sealing at least sonne of tiie radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a nwthod of isolating a first 
subteranean zone from a second subtenranean zoro in a wellbore is provided that 
indudes positioning one or more solid tubulars within me wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wittiin the wellbore, fluidicly coupling the perforated 
tubulars and tte priniary solid tubulars, preventing ttte passage of fluids from the first 

30 subterranean zone to the second subten-anean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone in a weillx>re, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positioning pne or more perforated tubulars each including one or 
more radial passages within the weltbore, the perforate tubulars traversing the 
producing subterranean zorre. radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the sdid tubulars with the 
casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the produdr)g subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zorre, sealing off an annular region wittiin at least one of the 
perforated tubulars, arKi injecting a hardenable fluidic seating material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. *. 

According to anotf^r aspect of the present invention, a system for isolating a first 
subterranean zone fix>m a second subtenanean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the soljd 

20 tubulars taaversing the first subtaranean zone, means for positioning one or more 
perforated tubulars each ihduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
exparKling at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means ior 

25 preventing the passage of . fluids from the flrst subterranean zone to the sejcond 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubidars, means for sealing off an annular regton within at least one of the 
perforated tubulars, and nrmans for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the r^rforated tubulars to seal off at least some of the 

30 radial passages of the prorated tubulars. 

According to another aspect of the present invention, a system for extracting rraterials 
from a produdng subtennnean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars wittiin the wellbCMre, means for prciWoning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the sdid tubulars and the perforated tubulars withjn the wellbore, means for fluldldy 

5 coupling the solid tubulars with the casing, means. for fluldidy coupling the perforated 
tubulars with the solid tubulars, means for fluidldy isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated hjbirtars with the producing subtenanean zone, 
means for sealing off an annul9r regton within at least one of the perforated tubulars, 

10 and means for injecting a hardenable fluidic sealing material into the seated annular 
regions of the perforated tubulars to seat off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present Invention, an apparatus is provided that 
15 Includes a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more solid tubular members, each soHd 
titular member Including one or more extemal seals, one or more perforated tubular 
menrtoers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fonmed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterrar^n formation. 

According to another aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solkJ tubulars within the wellbore, the solkJ tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the seoorKi subterranean zone, radially exparrding at least one of the primary 
30 solid tutHiiars arui perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenBnean zone to the second subtenanean zor>e 
within the wellbore extemal to the solid tubulars and perforated tubulars. 
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According to anottier aspect of the preset invention, a nnethod of extracting nnaterials 
fronn a producing subterranean zone in a wellbore, at least a portion of the weiltx)re 
including a casing, is provided that indudes posrtipning one or mom solid tubuiars 

5 within the wellbore, positioning one or more perforated tubuiars within the wellbore 
each including one or more radial passages, the perforated tubuiars traversing the 
produdng subten^nean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within ttie wellbore, radially expanding at least one of the 
perforated tubuiars into intimate contact with the produdng subterranean zone, fiuidicly 

10* coupling the solid tubuiars with the casing, fluididy coupling thd perforated tubuiars 
with the solid tubuiars, fiuidicly isolating the producing subterranean zone fronn at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubuiars with the produdng subterranean zone. 

15 According tb another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenBnean zone in a wellbore is provided that 
indudes nneans for positioning one or more sdid tubuiars withirr the wellbore, the solid 
tubuiars traversing the first subterranean zone, n>eans for positioning one or more 
perforated tubuiars within the wellbore each induding one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the second subterranean zorve, means for fluididy coupling the perforated 
tubuiars ar>d the solid tubuiars, and means for preventing the passagis of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubuiars and perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of Vfte wellbore 
30 induding a casing, is provided that indudes means for positionrng one or more solid 
tubuiars within the wellbore, means for positioning one or more jperforated tubuiars 
within the wellbore each induding one or more radial openings, the perforated tubuiars 
traversing the produdrtg subterranean zone, means for radially expanding at least one 
of the solid tutHilars and the perforated tubuiars wittiin the wellbore, nneans for radially 
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expanding at least one of the perforated tubulars into intinnate contact >Artth the 
producing subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluidicty Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean forrroition and indudes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubuter member induding one or more external 
seals, one or more perforated tubular meml^rs coupled to the solid tubular memt>er5, 
and a shoe couple to ttie zonal isolation assembly. At least one of the solid tubular 
rrmmbers and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are r^jially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subteoanean zone, is provided that 
indudes positioning or>e or more «olid tubulars within ttie wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or nrK>re radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars witiiin tiie wellbore, radially expanding at least 
one of VhB perforated tuttulars into intimate contact wttii the perforated casing, fluididy 
coupling the perforated tubulars and ttie solid tubulars, and preventing the passage of 
fluids from the first subtenanean zone to the second subtenanean zone wittiin the 
30 wentKm ext^Tial to ttie so&l tubulars and perforated tubulars. 

According to another aspect of the present invention, a nr>ethod of exbacting materials 
from a prcxludng subterranean zone in a wellbore, at least a portion of Vt\e wellbore 
induding a casing and a perforated casing that traverses the produdr^ subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tutHJtars within the wellt)ore each including 
one or more radial passage, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fluidiciy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidiciy coupling at least one of the 

10 perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subtonranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subtenanean zone, is provided that 

1 5 includes means for posifioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least me of the perforated tubulars Into intimate 
contect with the perforated casing, rineans for fluidiciy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracOng materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellt>ore 
including a casing and a perforated casing that traverses the produdng subtenanean 
zone, that Indudes means for positioning one or nnore solid tubulars within the 
30 wellbore, means for positioning one or moTB perfc»nated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng 8ut>terranean zone, means for radially exparuling at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars Into Intin^ate contact with the perforated cashing, 
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means for flutdidy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tutnilars, means for fluididy isolating the 
produdng sutrterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. 

According to anoth^- aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more exlennal seals, one or more perforated 
tubul£H^ members each induding radidil passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular nnembers, and 
a shoe co(4)led to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular mennbers are formed by a radial expansbn 
process perfmned within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterraneian zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary soHd tubulars and perforateid tubulars, positioning one or more perforated 
tubufar liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the Interior of 
one or nwB of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subtenanean zone In a wellbore, at least a portion of the wellbore 
indudirfl a casing, is provided that Indudes positioning one or rnore solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterraneari zone, radiaity expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore. fluididy coupling the solid tubulars with ttie 

5 casing, fluididy coupling the perfbrated tubulars with the solid tubulars, flutdicty 
isolafing the producing subterranean zorie from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing sutrtenranean zone, positioning one or more perforated tubular liners within 
the interior of one or morB of the perforated tubulars, and radially expanding and 

10 • ptestically deforming the perforated tubular liners within the interior of one or more of 
ttie perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or nrrare solid tubulars within the wellbore, the solid 
tubulars traversing the first subten^nean zone, means for positioning one or more 
perfbrated tubulars each induding one or more radial passages within the wellbore, the 
perfcvated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfonat^ tubulars within the wellbore, 

20 nDeans for fluididy coupling the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subterranean zone to the second 
siAterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, nr^ans for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and jneans for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present Invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided ttiat indudes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each Induding or>e or more radial passages within the welllDore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tutnters and the perforated tubulars within the wellbore, means for fluididy 
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coupling the solid tubulars with the casing, nrwans for fluidldy coupling the perforated 
tubulars with the solid tubulars, nneans for flukltcly isdating the producing subtenanean 
zone from at least one other subterranean zone within the weltbore, means for fluididy 
coupling at least one of fhe perforated tubulars vyith the producing subtenanean zone, 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defonming ttie perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to ahother aspect of the present invention, an apparati^ is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or rtwre external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or nrK>re one-way valves for controllably fluididy coupling Oie perforated 

1 5 tubular nnembers, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fbnmed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subten^naan zone from a second subtenranean zone having a plurality of produdng 
zones in a wellbore i^ provided that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or HDore perforated tubulars each Induding one or rnore radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at teast one of the solid tubulars and perforated tubulars within the welltore, 
fluididy coupling the perforated tubulars and the prinr>ary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the primary solid tiAulars arid perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that ties been depleted. 

According to another aispect of the preset Invention, a method of extracting materials 
frmi a wellbore having a plurality of produdng subtenanean zones, at least a portion of 
the wellbore including a casing. Is provided that indudes positioning one or more solid 
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tubulars within the W6llt>ore, positioning two or more perforated tubulars ecK^ including 
one or nnore radial passages within the wellbore. the perforated tubutars traversing the 
producing subten^anean zories* radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weHbore. fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subten^nean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdr^ zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subteaanean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first sutrterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages vHthin the wellbore. the perforate tubulars traversing the second 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 
perforated tubulars within the wellbore, means for flukiicly coupling the perforated 

20 tubulars arid the solid tubulars, means for preventing th^ passage of fluids from the first 
subten^nean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of ttie perforated tubulars, 
and means for preventing fluids from passing from or>e of the produdr^ zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones In a wellbore, at least a portion of the 
wellbore induding a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages wittiin the wellbore, tiie perforated 
tubulars traversing the produdng subtenanean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars wittiin the wellbore, means 
for fluididy coupling tiie solid tubulars witii the casing, means for fluididy coupling the 
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4, 

perforated tubutars with the solid tubulars, means for fluidicly isolatir^ the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothenfnal er^rgy from a subterranean formation containing a source of geothermat 
energy is provided ttiat indudes a zonal isolation assembly positioned within the 
subterranean formation induding: one or more solid tubular members, each solid 
tubular member ihduding one or more external seals, one or nrore perforated tubular 
members each induding radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners eacii induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assenrtf>ly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process performed within the wellbore. 

20 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from d second subten^nean zone including a source of geothemnal 
energy in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten^nean zone, positioning 

25 one or more perforated tubulars each Induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulins and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore extemal to the primary solid tubulars and perforated tubulans, 
positioning one or more perforated tubular liners within the interior of one or nrrare of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or nwre of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothennal zone In a wellt>ore, at least a 
portion of the welit)ore including a casing, is provided that indudes positioning one or 
more solid tubulars within the welibore, positioning one or more perforated tubulars 

5 eadi indudtng one or more radial passages within the weilbore. the perforated tubulars 
traversing the subterranean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the welibore, fluididy coupling ttie solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subtenanean geothermal zone from at least one other 

10- subtenranean zone within the welibore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isdating a first 
subterraneari zone from a second geothemrial subtenanean zone m a welibore is 

15 provided that indudes means for positioning one or more solid tubidars within the 
welibore, the solid tubulars traversir^ the first subterranean zone, mear^s for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the welibore, the perforated tubulars traversing the second geothennal 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the welltk)re» means for fluididy coupling the perforated 
tubulars and the solid tubulars, and meants for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
welibore external to the primary solid tulxilars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracGng 
geothenmal energy from a subterranean geothemnal zone in a welibore, at least a 
portion of the welibore induding a casing, is provided that indudes means for 
positioning one or more solid tubulars v^in the welibore, means for positimlng one or 
nrtore perforated tubulars each induding one or more radial passages within the 

30 welltK)re, the perforated tubulars traversing the subtenanean geothenmal zone, means 
for radially expanding at least one off the solid tubulars and the perforated tubulars 
within the welibore, nrman^ for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean gebthennal zone; 

According to another aspect of the present invention, an apparatus Is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each indudtng one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the soHd tubular members and the perforated tubular members are fbnmed by a radial 
10 expansbn process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the pr»ent invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more soHd tubulars within the wellbore, the solid tubulars 
traversing the first subten^nean zme, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversihg the second subterranean zone, radially expanding at least om of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluldlcly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids fwm the 
first subtenBnean zone to the second subtenranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and dining materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within tiie wellbore 
each induding one or more radial passages, the perforated tutnilars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
\he perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars witti the solid tubulars. fluididy 
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isolating the produdng subterranean zone'?rom at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone* nnonitoring the operating temperatures, pressures, arKi 
flow rates within one or more of the perforated tut)ulars, and deaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another asped of the present invention* a system for Isolating a first 
subterranean zone fn^ a second subterranean zone In a wellbore is provided that 

10 Indudes means for posittoning one or wore solid tutnilars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or rriore radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore extemai to the solid tubulars and perforated 
tubulars, and means for deaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that Indudes means for positioning one or more solid 

25 teibulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or niore radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perfc^ed tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, nnteans for fluididy coupling the perforated 

30 tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zof>e within the wellt>ore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at teast one of the 
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perfcvated tubulars by further radial expansion of the perforated tubutars within the 
welttx>re. 

Brief Description of the Drawings 

FIG. 1 Is a frago^ntary ox^ss-sectional view illustrating the Isolation of subterranean 
5 zones. 

Rg. 2a Is a cross sectional illustration of the placement of an illustrative embcKliment of 
a system for isolating subtenranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansbn cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expartsion cone has t)een completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of ttie system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
Vt)B ends of a tubular member. 

Ftg. 5b is a cross sectional illustration of the expandable tubular nrtember of Rg. 5a 
after radially expanding and plasticalty defonming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaided connections on the ends of the expandable tubular member. 
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I^ig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemiediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subtenranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 IS a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subten^nean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragnmtary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zcmes of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of tt>e perforated tubular meml)6rs of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 IS a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tutxjiar members of the system for isotaUng subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Rg. 15 is a fragmentary cross secHonal illustration of an altennative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothermal zone. 

Detailed DescripHon of the lllustrattve Embodiments 

10 An apparatus and method for isolating one or more subten^ahean zones from one or 
more other subterranean zones is provided. The apparatus arul method penmits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slatted tubulars. In the production nrtode. the teachings of the present disclosure 
may be used in combination with conventional, well Icnown, production completion 

15 equipment and methods using a series of packers, solid tubirtg, perforated tubing, and 
slidffig sleeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or isolation of the subteranean zones from each other. 

Referring to Fig. 1, a wetlbore 105 including a casing 110 are positioned In a 
20 subterranean fomnation 115. The subtenranean formation 115 includes a number of 
productive and non-productive zones^ including a water zone 120 and a targeted oil 
sand zone 125. During exploration of tlie subterranean formation 115. the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the tergeted oil sand zone 
25 125. 

In a prefenned embodiment, In order to fluldldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135. one or nrkore external seals 140, one or more secHoris of 
30 perforated casing 145, one or more intermediate secUor^ of solid casing 150, and a 
soHd shoe 155. In several exemplary emt)odiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the isolld casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coi4}ied to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes su<*i as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 1 35 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of flirids and other materials within the interior region of the casing 
135. In an alternative embcxiiment, during the production nrode of operation, an 
intenuri tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commir\gling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

in a particulariy prefen^d embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional comnDerdaiiy avallat)le methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 arid the w6ll|>ore 105. The seals 
140 nnay comprise any number of conventional commerdally available sealing 
nruiterials suitable for sealing a casing in a wellbore su^ as. for example* lead, rubber 

5 or epdxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from HaHiburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subtenanean formation. The perforated 

10 casing 145. may comprise any number of conventional commercially available sections 
of stotted tubular casing. In a prefen^d embodiment the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdine in Aberdeen, 
Scotiand. th a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandsaeen tubular casing available from Petroline in Aberdeen, 

15 Sootiand. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intemnediate solid 
25 ' casing 150 using any number of conv^ttonal commercially available processes such 
as, for example, welding or exparKtable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to ttie intermediate solid cashg 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coui^ed to the shoe 155 using any numt}er of 
conventional commercially available processes such as, for exanr^le, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid ccmnector. 
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In an atteniattve embodiment, the shoe 155 is coupled diredly to the tast one of the 
intermediate solid casings 150. 

5 In a prefenBd enribodinnent, the perforated casings 145 are positioned within the 
wellt)ore 105 by e)qpanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdatly available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perfbrataJ casings 145. The intennediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fa>erglass. In 
15 a preferred embodiment, the Intennediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intenmediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 m^ be coupled to the 
20 perforated casing 145 using any number of conventional convnercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefenBd embodiment, the intennediate solid casing 150 Is cpuplfsd to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprtee a plurality of such intermediate solid casing 1 50. 

25 

In a prefenBd embodiment the each intennediate solid casing 150 includes one more 
vah^e members 170 for controlling the flow of fluids and other materials within the 
interior region of the intenmedlate casing 150. In an alternative emtXKliment, as will be 
recognized by persons having c^ndlnary sklU ' in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangenrtents of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones fix>m each other while providing a fluid path to the suri^ce. 
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In a particularly preferred embodiment, the intemnediate casing 150 is placed Into the 
wellbore 105 by expanding the intermediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intemrtediate casing 
150 may be expanded in the radial difection using any number of conventional 
5 comnDerdally available methods. 

In an alternative embodiment one or more of the intemhediate solid casings 150 nnay, 
be omitted. In an alternative prefenred emt)odiment one or more of the perforated 
casings 145 are provided with one or nrK>re seals 140. 

10 

The shoe 155 (provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred emt>odinient the shoe 155 is selected 
to provide sufficient strength in compression and tension to penmit the use of high 
capacity production and exploration tods. 

20 In a particularly prefened embodiment, tiie apparatus 130 indudes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145. a plurality of 
intermediate solid casings 150, and a shoe 155. More gerrarally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intenrtiediate solid casings 150, each with one or 

25 nDore valve members 170, and a shoe 155. 

During operation of tiie apparatus 130, oil and gas nrtay be contit>liably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface bcation using tiie solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit Uie zone 125 
to be flurdidy isoiat^ from Vt\Q zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluldidy isolated from each ottier. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluMicly isolated. 

In an alternative embodiment as will be recognized by persons having ordinary skill In 
5 the art and also havirtg the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers/ 
perforated tubing, sIMing sleeves, and valves may be err^byed within the apparatus to 
provide various options for conrvningllng and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several alterrtative embodiments, the solkl casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plasttoalty deformed within the welibore 105 in a conventionai manner 
and/or using one or more of the methods and apparatus disclosed In one or wore of 

15 the following: (1) U.S, patent applteation serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent applkatton serial no. 09/510,913, 
attorney docket no. 25791J.02, filed on 2/23/200Q. (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338, atbmey docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, Tiled 
on 3/10/20Q0, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent applteation serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17-02, fried on 6/7/2000, (9) U.S. patent 

25 applicatton serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent application serial no. PCTAJSOO/18835, attorney docket no. 
25791.25.02, fiied on 7/9/2000, (11) U.S. provisional patent applteation serial no.. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisfonal 
patent applicatton serial no, 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisiorial patent application serial no. 60/159,082. attomey 
dodcet no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial 
no. 60/159,039, attonrtey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provi$k>nal patent application serial ho. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provisional patent application s^al no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) UiS. provisional patent applicdtion serial 
m. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applteatton serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S. provisional patent applk^tion serial no. 60/221,645, attonney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, atbmey docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334. attorT>ey docket no. 25791.48, fUed on 
10^1/2000, (22) U.S. provisk>nal patent application serial no. 60/270,007, attonney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonai patent applicatton serial 

10 no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, pn^visional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent £^plication serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provtsional patent applicatk>n serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisior>al 

15 patent applicatton serial no. 60/317,985. attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969.922, attorney docket no. 25791.69, filed on 10/3/2001, the disctosures of which 
are incorporated herein by reference. In an exemplary enitxxliment, the radial 

20 clearances t)etween the radteilly expanded ^id casings 135, perforated casings 145. 
intermediate sections of solid casing 150, and/or the solid shoe 155 and ttie wellbore 
105 are eliniinated tt>eret>y eliminating the annulus between the solid casings, the 
perforated casings 145, the intenmedlate sections of solid casing 150, and/or the solid 
shoe 155 artd the weltt)orB 105. In this manner, the opttortai need for filling the annulus 

25 Witt) a filler rr^terial such as, for exampto, gravel, may be eliminated. 

Refening to Figs. 2a*2d. an illustrative embodiment of a system 200 for isolating 
subterranean formattons includes a tubular support nrtember 202 that deflries a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end erf the tubular support ntember 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 208a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate >^th and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intennediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 2W 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 Is coupled to the pre-expanded end 206a of 

10 the first expandaible tubutar member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection:. Another end 210c of the slotted tubutar member 

15 210 is coupled to an end 212a of a slotted tubular merhber 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214d of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended interrDediate portion 21 4c, another pre-expanded end 

20 214d, and a sealing niember 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outeide dianneters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside arnJ outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to ttie other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220d of a third 
expandable tubular member 220 that defim^ a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tutxjlar member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion, in an exemplary emt)odiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of ttie unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadabty coupled to the end 30d of the third 
expandable tubular menrd>er 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d. of the expandable tubular members. 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members. 2(^, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular numbers having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiment^, the slotted tubular members, 210, 212, 216, and 218 are 
conventional stotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas arui/or water from or into a subterranean fbrmatibn. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 tiiat includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support nDomber 202 n^y be supported in a conventional 
' manr^er using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of ttie expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as llli^ti^ted in Fig. 2b, a fluidic material 228 is tiien 
injected into the system 200, through the passages, 202a and 204a, of tire tubuter 
support member 202 ar>d tubular expansion cone 204, respectively. 
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\n an exemplary embodiment, as illustrated in Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages, 202a and 204d. of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular memt>er 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In particular, the 
Intenmediate non pre^xpanded portion 208c of the expandable tubular member 206 is 
radially expand^ and plastically deformed off of the tapered extemal surftK:e 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 smchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d» after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202: As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 21 4e engages the 
interior surface of the wellbore 224. Consequently^ the radially expanded intenfhediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellt>ore 224. In an exemplary embodiment, the radially exparKled intermediate portion 

30 214c cS the second expandable tubular member 214 is also thereby angered to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 wiil then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular memt>er 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically defonn the third expandable tubular niember 
220 off of the tapered external surface 204b of the tubular expansion cons 204. In 
parScutar, the intermediate non pre^xpanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby ooupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate porBon 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the welibore 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand 2one 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support memt>er 202 and the tubular expansion cone 
1 5 204 are renDOved from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c. of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displace in the radial dtrec^on into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular nDembers, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthennore, as a result, the connectims between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212. 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
memb^, 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In thte manner, 
additional conventional toots and c4her conventional equipment may be easily 
positioned within, and nx>ved through, the expandable and slotted tubular members. In 
several aKemative embodiments, the conventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materiats within and between the expandable tubular members, 206, 214, and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200, the slotted tubular membm 210. 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the Jhtemnediate non pre-expanded portions, 206c, 214c and 
220c, (rf the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomied, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre^jqMinded portions, 206c, 214c, and 220c, of the expandable tubidar members, 
206, 214, and 220, respectively, are radially expanded and plastically defomned, the 
number and length of the Interleaved slotted tubular rnembers, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220, is approximately 200 feet, and the total length of ttie slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feel 

Furthermore, the sealing numbers 206e, 214e, and 220e, of ttie expandable tubular 
members. 206. 21 4. and^ 220, respectively, are used to couple the expandable tubular 
25 members and the sbtted tubular members, 210, 212, 216. and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular rrombers and slotted tubular members during ttie 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a, 
and 220d, of ttie expandable tubular nrtembers. 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expanstoh, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214. and 220, respectively, have outside dianroters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have Inside 
dlarmters d( 7.675 inches; after the radial expansion, the Inside diameters of the 
5 Intenfnedlate portions, 206c 214c and 220c of the expandable tubular member$, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

in an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular fnembers, 208, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214. and 220, respectively, have outside dianr^eters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 Inches; after the radial expanston, the inside diameters of the 
interrrwdiate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
fonmation 226b, 

25 Refemng now to Fig. 3, an exemplary embodiment erf an expandable tubular member 
300 will now be described. The tubular mmiber 300 defines an interior region SOOa 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c, an intemnediate portion 3(X)d, a seoHid tapered portion 300e, 
and a second eo6 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the Intermediate |X)rtion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional comnnercjaily available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromiuni steel tubing/casing, or L83, J55, or P11Q API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drcutar cross section. Fgrthennore, in an exemplary embodinrtent, the 
interior region 300a of the tubular member Includes a first inside diameter pi, an 
intermediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and P2, are substantially equaL 
10 In an exemplary embodiment the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dikt* 

The first end 306b of the tubular member 300 is coupled to the Intennedlate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is couple to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f. of the tubular member 300 is greater than the outside diameter of the 
Intennedlate portion 300d of the tubular member. The first and second ends. 300b and 
300f, of the tubular member 300 include wall thldcnesses, ti and tj, respectively. In an 

20 exemplary embodiment, the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ^nds, 300a and 30pf. The rnterrriediate portion 300d of the tubular 
member 300 includes a wall thiclcness tiNT. 

25 In an exemplary embodiment, the wall thicknesses t^ and t^ are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment the wail 
thicknesses, ti and t2, are both greater than the wall thtekness tg^ in order to optimally 
n>atch the burst strength of the first and second ends, 300a and 300f. of the tubular 

30 nr>enr>ber 300 with the intennediate portfon 300d of the tubular number 300; 

In an exemplary embodiment, the first and second tapered portk>ns, 300c and 300e, 
are inclined at an angle, a, relative to the tongitudmal direction ranging from about 0 to 
30 degrees In order to optinrrally fedlitate the radial expansion of the tubular member 
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(64) Abstract Title: Itolstion of st^terrarNHin zones 



(57) An apparatus, which comprises a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: one or more solid tubular members, each solid tubular member 
including one or more extemal seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe coupled to the zonal isolation assembly; wherein at least one of the soiid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Crass Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 09y969.922, attorney docl^et number 25791.69, filed on ,10/3/2001, that was a 
continuation-in-part of U.S. patent application serial nunnber 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113, ttwt ctenmed the benefit of the filing date of U.S. provisional patent 
application serial rtumber 60/108.558, attorney docket number 25791.9, filed on' 
10 1 1/16/1998, the disclosures of which are incorpwated herein by reference. 

Tbe present application is related to the following: (1 ) U.S. patent appllcatton serial no. 
09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
applkation serial no. 09^10,913, attonriey docket no. 25791. 7 j02, filed on 2/23/2000. 

15 (3) U.S. patent appllcatton serial no. 09/502,350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000. (4) U.S. patent applicafion serial no. 09/440.338. attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent appllcatton serial no. 09^23.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 appllcatton serial no. 09/51 1 .941 , attorney docket no. 25791 . 1 6.02, filed on 2/24/2000, 
(8) U.S. patent applteatton serial no. 09/588.946, attorney docket no. 25791 .17.02, filed 
on 6/7/2000, (9) U.S. patent appllcatton serial no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCTAJSOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 provistonal patent application serial no. 60/162.671 , gttomey docket no. 25791 J27. filed 
on 11/1/1999, (12) U.S. provistonal patent appllcatton serial no. 60/154.047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application seriaj 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent appBcation serial nb. 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisional patent appHcatfon serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent applfcatfon serial no. 60/165.228. attorney docket no.' 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent appllcatjon serial no. 60/221.443, attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney dodcet no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. pro>^ional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, nied on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney dcK^et no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318.386, attorney docket no. 25791.6702, filed on 9/10/2001; and (29) U.S. 

15 utility patent appfication serial no. 09/969.922, attorney docket no. 25791.69, filed on 
1 0/3/2001 , the disclosures of whteh are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exptoration, and in particular to isolating 
20 c^in subterranean zones to fadlitate oil and gas exptoratbn. 

During oil exploration, a wetlboro typically traverses a number of zones wittiin a 
subterranean formation. Some of these subterranean zones v^ll produce oil and gas, 
white ottiers will not. Further, it is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the exploration for mi production of oil and gas. 
Existing methods for Isolating subterranean production zones in order to fadlitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or worn of the limitations of the 
30 existing procmses for isolating subterranean zones during oil aruJ gas exptoration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular memt>ers, each 
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sdid tubular member including one or more extemal seals, one or more perforated 
tubular members coupled to the soKd tubular members^ one or more flow control valves 
operabty coupled to the perforated tubular members for oontrdling the flow of fluidic 
materials through the perforated tubular nriembers, one or more temperature sensors 

5 operably coupled to one or more of the perforate tubular members for monitoring the 
operating temperature within the perforated tubular menrtbers, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
centred valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are fanned by a radial expansion process perfbmied within the 
wellbore. 

According to another aspect of the present Invention, a method of Isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning om of more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
witWn the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids fit>m the first subteoanean zone to the secor>d 
subtenanean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubidars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a produdng sutMerranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provUed ttiat includes positioning one or more solid tubulars 
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within the wellt)ore, positioning one or nr>ore perf(»^ted tut>utars within the wellbore, the 
perforated tubulars traversing the producing subterrartean zone, radially expanding at 
least one of the solid tubulars and the perforated tubuteirs within the wellbore, fluidicly 
coupling the soHd tubulars witfi the casing, fluidicly coupling tlie perforated tubulars 

5 with the solid tubulars. fydicty isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pr^ures, and flow rates within one cm* m.ore of the perforated tubulars, 
and contrcdiing the flow of fliridic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Indudra means for positioning one oc more solid tubulars v^in the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or nrK>re 
perforated tgbtdars within the wellbore, the perforated tubulars traversir^g the second 
subterrar)ean zone, means for radially expanding at least one of the solid tutnilars and 
perforated tubulars within tiie wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone v^thin the wellt>ore external to the 
solid tubulars and perforated tubulars, nr^ns for nrK>nitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating tenr^peratures, . pressures, and flow rates. . 

25 

According to another aspect of the present invention, a system for exlrac^ng materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes nrteans for positioning one or more solid 
tubulars vrithin the wellbore, means for positioning one or nrrore perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the producing subtenBnean 
zone, means for radially expanding at least one of the solid tutHjlars and the perforated 
bjbulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the produdhg subterranean ;a>ne f rom at least one other 
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subterranean zone within the wellbore, means for fluldicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, eadi 

10 solid tubular nrmmber Including one or more external seals, one or wore perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or nwe solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular rraimbers for sealing at least some of the radial passages of the 
perforated tubular membere, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomned within the wellbore, and the solid tubular 
liners are fonned by a radial expansion process performed within the wellbore. 

According to anottier aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars add perforated tubulars within the wellbore, ftuididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zor>e within the wellbore external to the 
primary solid tubulare and perforated tubulars, positioning one or more solid tubular 
Bnere within the Interior of one or more of the' perforated tubulars, and radially 
30 expanding and plasticalty defomrting the solid tubular linere within the interior of one or 
more of the perforated tubulare to fluididy seal at least some of the radial passages of 
the perforated tubulars. 



5 



Acxx>rdlng to another aspect of the present invention^ a method of extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the weltbore 
including a casing, is provided that includes positioning one or nfK)re solid tubulars 
within the weilbore, pmitionlng one or more perforated tubulars each including or\e or 

5 more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, flufdidy coupling the solid tubulars with the 
casing, fluididy coupling .the perforated tubulars with the solid tubulars, fluididy 
Isolating the producing subterranean zone from at least one other subterranean zone 

10 within the weilbore, flufdidy coupling at least one of the perforated tutHjiars with the 
produdng subterranean zone, positioning <Mie nnore solid tubular liners ^hin the 
interior of one or more (rf the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean 2XX)e from a second subterranean zorie in a weilbore is provided that 
indiides means for positioning one or more solid tubulars >^ln the weilbore, the solid 
tubuteus traversing tt)e first subten^nean zone, means for posftionir>g one or more 

20 perforated tubulars each induding one or move radial passages within the weilbore, ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expariding at least one of the solid tubulars and perforated tubulars wfthin the weilbore, 
means for fluididy coupling the perforated tubulars atKl the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the secorKl 

25 subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liriers within the 
Interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or more solid 



tubulars within the wellbore/ means for positioning one or more perforated tubulars 
each including one or nnore radial passages within the wellbore, the perforated tulHJiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the w^lbore, means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluidldy Isolating the producing subterranean 
zone from at least one otfier subterranean zone within the wellbpre, means for fluididy 
' coupling at least one of the perforated tubulars with the producing subtenranaan zone, 
means for positioning one or more solid tiibular liners within the interior of one or more 
.10 • of the perforated tubulars, and means for radially expanding and plasticatty defonning 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fiuidiciy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation asseinbly including: one or more solid tubular members, eadi 
solid tubular member including one or nrore external seats, one or more perforated 
tubular members each tndudir^ radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of Qie radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wittiin the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subten^nean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a metttod of extracting materials 
from a producing subten^nean zone in a welll^ore, at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubuiars 

5 within the welit)ore, positioning pne or mora perforated tut>ulars each including one or 
more radial passages within the welltx>re, the perforated tubuiars traversing the 
prxxludng subten^nean zor^e, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluididy coupling the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within ttie wellbore, fluididy coupling at least one of the perforated tubuiars with the 
produdrtg subteoanean zone, sealing off an annular region witf)in at least one of the 
perforated tubuiars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubuiars to seal off at least some of the r^ial 

15 passagesof the perforated tubuiars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubuiars within the wellbore, the solid 

20 tubuiars traversing the first subten^nean zone, means for positioning one or more 
perforated tubuiars each induding one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubule, means f<^ 

25 preventing the passage of . fluids fifom the first subterranean zcme to the seicond 
subtenBnean zone within the wellbore exterr^l to the primary solid tubuiars and 
perforated tubuiars, means for sealing off an annular region within at least one of ^ 
perforated tubuiars, and means for injecting a hardenable fluidic sealing material into 
the seded annular regions of the perforated tubuiars to seal off at least some of the 

30 radial passages of the perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtmanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each mduding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluWldy 

5 coupling the solid tubulare with the casing, means. for fluldidy coupling the perforated 
tubulars with the solid tubulars, means for fluWidy isolating the produdng subten^nean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated bjbiriars with the produdng subtenranean zone, 
means for sealing off an annulgr region within at least one of the perforated tubulars, 

10 and means for injecting a hardenaWe fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seat off at least some of the radial passages of the 
perforated tubulare. 

According to another aspect of the present invention, an apparatus is provided that 
15 hdudes a zonal Isdation assembly positlwed within a wellbore that traverees a 
subterranean fonmation indudlng: one or more sdid tubular niembers, each solid 
ti*ular member Indudlng one or rrore extemal seals, one or nrwre perforated tubular 
membere coupled to the sdId tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular membere and the perforated 
20 tubular membere are fonmed by a radisri expansion process performed within the 
wellbore, and at least one of the perforated tubular membere are radially expanded into 
intimate contact with the subterranean formation. 

According to another aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subterranean itme In a wellbore is provided that 
Indudes positioning one or more solid tubulare within the wellbore, the solid tubulare 
travereing the firet subterranean zone, positioning one or more perforated tubulare 
withih the wellbore each induding one or more radial pass^es, the perforated tubulare 
travereing the second subterranean zone, radially exparuling at least one of the primary 
30 solid tubulare and perforated tubuters within the wellbore, radially expanding at least 
one of the perforated tubulare Into intimate conted with the second subterranean zone, 
fluididy coupling the perforated tubulare and the solid tubulare, and preventing the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
within the wellbore extemal to the solid tubulare and perfbreted tubulare. 
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According to another aspect of the preset invention, a method of extracting nr^terials 
fronn a producing subtennanean zone in a welit>ore, at least a portion of the weiibore 
including a casing, is provided that includes positioning one or nfK>re solid tubutars 

5 within the weilt)ore, positioning one or more perforated lubulars within the weiibore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within ttie weiibore, radially expanding at least om of the 
perforated tubulars into intimate contact with the producing subterranean zone, fiuididy 

10- coupling the solid tubulars with the casing, fluididy coupling thd perforated tubulars 
with the solid tubulars, fluidiciy isolaUng the producing subterranean zone from at least 
one other subterranean zone within the wellbofB, and fluididy coupling at least one of 
the pirated tubulars with the produdng subterranean zone. 

15 According tb another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weiibore is provided that 
indudes means for positioning one or more solid tubulars within the weiibore, the solid 
tutnjiars traversing the first subterranean zone, means for positioning one or nrK)re 
perforated tubulars within the weiibore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, nrmans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weiibore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, nieans for fluididy coupling the perfected 
tubulars arKl the solid bibulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenranean zone within the wellt)ore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a weiibore, at least a portion of the weiibore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the weiibore, nneans for positioning one or more jperforated tubulars 
witNn the weiibore each Induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at le^st one 
of the solid tutHJiars and the perforated tubulars within the weiibore, nneans for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbcm, and means for fluididy coupling at least one of 
the perforate tubulars with the produdng subterranean zone. 

According to ahother aspect of the present inwntlon. an apparatus Is provided that 
Indiftles a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean fbrtnation and indudes a perforated wellbore casing, including: one w 
more solid tubular members, eadi solid tubular menr^ber Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
nwmbers are rsKltelly expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subterranean zone In a wellbc^e that indudes a 
perforated casing that traverses the second subterranean zorte. Is provided that 
indudes positioning one or more soM tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or nru>rB radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
soHd tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subtenanean zone to the second subterranean zone within the 
30 weHbore external to the solid tubulars and perforated tubulars. 

AcconJing to another aspect of the present inventton, a method of extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casir^ and a perforated casing that traverses the produdng subtenanean 
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zone. Is provided that indudes positioning one or more solid tubulars within the 
wellbore. positioning one or niore perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fluididy teolating the prpdudng subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidiciy coupling at least one of the 

10 perforated tubulars with ttte producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenanean zone, is provided that 

15 indudes means for positioning one or more solid tubulars witiiln the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellt}ore each indUding one or more radial paesages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars Into Intimate 
conted with the perforated casing, rneans for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the secmd subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

/Uxx>rding to anoUier asped of ttie present invention, a system for extracting matertals 
from a produdrtg subterranean zone in a wellbore, at least a portion of the wellt>ore 
induding a casing and a perfc»^ed casing tiiat traverses the produdng subterranean 
zone, that Indudes nteans for positioning one or more solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng 8ut>terranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of tiie perforated tubulars into Intimate conted with ti^ perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, means for fluidicjy 
coupling the perforated tubulars with the solid tulnilars, means for fluididy isolating the 
producing subterranean zone from at least one other subtenranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subtenanean zone. 

According to anoth«- aspect of the present invention, an apparatus is provided that 
indudes a zonal isc^tion assembly induding: one or more solid tubular menrd>ers, each 
solid tubular member Induding one or more external seals, one or more perforated 
tubula- members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular numbers, and 
a shoe coi^led to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expanstan 
process perfwrned within the wellbore. and the perforated tubular liners are fornied by 
a radial expansion process performed within the wellbore. 

According to another aspect of ihe present Invention, a ntethod of isolating a first 
subte^anean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or nrtore solid tubulars within the wellbore, the solid tubulars 
traversing the first subten^nean zone, posfUbning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soHd tubulars and perforated tubulars, positioning one or nrore perforated 
tubular Ihers within the interior of one or nnore of the perforated tubulars, and radially 
expanding and plastically defomnlng the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or rnore solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterraneari zone, radially expanding at least one of the solid tubulars and 
the p^fbrated tubulars within the wellbore. fluididy coupling the solid tubulars \^th the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zorie from at least one other subterranean zone 
within the wellbore; fluididy coupling at least one of the perforated tubulars with the 
producing subtenBnean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and radially expanding and 

10 • plastically defomiing the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

Aca»ding to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subteranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore. the 
perfmted tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perfonaited titulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars. nneans for 
preventing the passage of fluids from the first subterranean zone to the second 
siAterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or mors perforated tubular liners within 
the interior of one or nriore of the perforated tubulars. and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the Interior of one or more 
of the perforated tubulars. 

According to another asped of the present invention, a system for extrading materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 hduding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tuthdars and the perforated tubulars within the wellbore. means for fluididy 
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coupling the soIW tubulars wfth the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubulars, nneans for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone withjn the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within ttie interior of one or more of the 
perforated tubulars. 

10 AcccMTding to artother aspect of the present invention, an apparati^ is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more extemal seals, two or more perforated 
tubular matibers each Including radial passages coupled to the solid tubular members, 
and one or more one-way vah^s for controllably fluidicly coupling the perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fbnned by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore provided that Includes positioning one or nrK»re solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or mora perforated tubulars each including orie or tnom radial passages within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, radially 
25 expanding at least one of the scM tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tid)ulars arid perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the produdng zones that t\as been depleted. 

According to another aspect of the present Invention, a method of extracting materials 
frcmi a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore including a casing, is provided that indudes positionirtg one or more solid 
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tubulars v^thin the wellbore. positioning two or more perforated tubulars each Including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zorles, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldidy 
isolating the producing subten^nean zone from at least one other subten^nean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subtenranean zone having a plurality of produdng 
zones In a wellbore is provided that Indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforate tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of Oie solid tubulars and 
perforated tubuiars within the wellbore, means for fluididy coupling the perforated 

20 tubulars arid the solid tubulars, means for preventing thd passage of fluids from the first 
subterranean zone to the secorKl subterranean zone within the wellt)ore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones In a wellbore, at iesst a portion of the 
wellbore induding a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each lr>dudlng one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean rones, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 
subten^nean zone from at least one other subterranean zone within ttie wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for pc^oning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of me produchig zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subtenranean formation contairting a source of geothennal 
energy is provided that includes a zonal isolaton assembly positioned within the 
subterranean formation including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expanston 
process performed within the welibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the secorK) subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids firom the first subterranean zone to the second subterranean zone 

30 within the weHbore extemai to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothenrnal energy from a subterranean geothermal zone in a weilbore, at least a 
portion of the weilbore including a casing, is provided that includes positioning one or 
more solid tubulars within the weilbore, positionrng one or more perforated tubulare 

5 eadi Including one or n^re radial passages within the weilbore, the perforated tubulars 
traversing the subterranean geotherm^ zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the weilbore, fluididy coupling the solid 
tubulare with the casing, fluididy coupling the perforated tubulars with the solid 
tubulare. fluididy isolating the subterranean geothenpal zone from at least one other 

10 • subterranean zone within the weilbore, and fluididy coupling at least one of the 
perforated tubulare with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a firet 
subterraneari zone from a second geothermal subterranean zone in a weilbore is 

15 provided tliat indudes means for positioning one or nnore solid tubulare within the 
weilbore, the solid tubulare travereir^ the firet subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the weilbore, the perforated tubulare travereing the second geothennat 
subterranean zone, nrwans for radially expanding at (east one of the solid tubulare and 

20 perforated tubulare within the weilbore* means for fluididy coupling the perforated 
tubulare and the solid tubulare. and means for preventing the passage of fluids from the 
firet subterranean zone to the second geothermal subterranean zone within the 
weilbore external to the primary solid tutHilare and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothemnal zone in a weilbore, at least a 
portion of the weilbore irududing a casing, is provided that indudes means for 
positioning one or more solid tubulare within the weilbore, means for positioning one or 
more perforated tubulare each Induding one or more radial passages within the 

30 weilbore, the perforated tubulare traversing the subterranean geothermal zone, means 
for radially e)q>ahding at least one of the solid tubulare and the perforated tubulare 
within the weilbore, mean$ for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulare. means for 
flutdidy isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean gebthermal zone. 

According to another aspect of the present invention, an apparatus Is provided that 
5 includes a 2or\a\ Isolation assembly including: one or more sdkJ tubular members, each 
solid tubular member including one or more extemal seals, one or more perforated 
tubular ODembers ead) including one or more radial passages coupled to the solid 
tutnjiar members, and a shoe coupled to the zonal isolation assennbly. At least one of 
the soBd tubular members and the perforated tubular members are fonned by a radial 
10 expansion process perform^ within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present Inventton, a method of isolating a first 
15 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the weMbore each Including one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the sdkJ tubulars, preventing the passage of fluids frwn the 
first subterranean zone to the second subtenranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cte^aning n^terlals from the radial 
passages of at least one of the perforated tubuteirs by further radial expansion of the 
25 perforated tubulars within the well tore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, rad^lly expanding at least orie of the solid tubulars and 
the perforated tubulars withiri the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with Vt\e solid tubulars, fluididy 
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isolating the producing subteoanean zone'lrom at least one other subten^nean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or nrtore of the perforated tut>ulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tutHilars within the wellbore, the solid 
tubulars traversing the first subterranean zone» means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subteoanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluididy coupling the perforated tubulars and the solid tubulars, nr>eans for 
preventing the passage of fluids from the first subtenranean zone to the second 
subtenBnean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for deaning rhatehals from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes mearis for positioning one or more solid 

25 tubulars within the wellt>ore. means for positioning one or nnore perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the produdng subtenBnean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tuluilars within the wellbore, nneans for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tutnjtars with the solid tubulars, mear^ for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone ^thln the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 



20 



perforated tubulars by further radial expansion of the perforated tubulars within the 
weltoore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the Isolation of subterranean 
5 zones. 

Rg. 2a is a cross sectional iliustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support n^ember. 

Rg. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Rg. 2d is a cross sectional illustration of tiie system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Rg. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 fibular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufcK:turir^ the expandable tubular member of Rg. 3. 

25 Fig. 5a is a cross sectional illustration of an illusti^tive erT^)odiment of ttie upsetting of 
ttie ends of a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
after radially expanding and plastically defomiing the ends of the expandable tubular 
30 member. 

Rg. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming tiveaded connections on tiie ends of the expandable tubular member. 

/ 
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Fig. 5d is a cross sectionar illustration of the expandable tubuler member cf Fig. 5c 
after coupling sealing members to the exterior surface of the intemrtediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exennplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10- 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of thei system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig, 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subten^nean 
20 zones of Fig. 1 with a hardenabie fluidic sealing material. 

Rg. 11 is a fragmentary cross sectional illustration of an embodinrkent of a method for 
coupling one of the perforated tubular mennbers of the system for isolating 
subtenranean zones of Fig. 1 with the sunx)unding subterranean fonmation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zories of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sec^onal illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothertDal energy from a subterranean geothemnal zone. 

Detailed Deecrlption off the Illustrative Emt>odiment8 

10 An apparatus and method for Isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the produdion mode, the teachings of the present disdosure 
may be used in confiblnation with conventional, well l^nown, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparati^ to pemiit the 
commingling and/or isolation of the subtenranean zones from each other. 

Referring to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subterrariean fomnation 115. The subtenranean formation 115 includes a number of 
productive and non-productive zones. Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fonmation 115, the wellbore 
105 may be extended In a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment. In order to fluidldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more extemal seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
soHd shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solkj casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 1 35 to the other end of the sdld casing 135. The solid 
casfing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield, tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred emb<xliment, ttie solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The sdid casing 135 
may be coupled to the casing 110 using any nunrtt>er of conventional commercially 
10 availabie processes such as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerciaily available processes suc^ as, for example, welding, or 
stotted and expandable connectors. In a prefenred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid cmnectors. 

20 

In a preferred embodiment, the casing 135 includes me more valve members 160 for 
controlling the flow of flirids and other materials within the interior region of the casing 
135. In an alternative emt>odiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for comnr>ingling and isolating subten^nean zones from each other while providing a 
fluid path to the surface. 

In a particularty preferred emtxxliment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
wails of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available rnethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the welllDOre 105. The seals 
140 may comprise any number of conventional commercially available sealing 
materials suitable for sealing a casing in a weilbore such as. for example, lead, rubber 

5 or ep6xy. in a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and otiier materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zorie within a subterranean formation. The perforated 

10 casing 145.nr^y comprise any numt>er of conventional commerdaliy available sections 
of slotted tubular casir^g. In a preferred embodiment the perforated casing 145 
comprises exparrdable slotted tubular casing available from Petroline in Aberdeen, 
Scofland. tn a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available frorh Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdaUy available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 is coupled to the solid casir^ 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 nr^ay 1^ coupled to the intermediate solid 
25 ' casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted cmnectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid cashg 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for exanr^le, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 biy an expandable solid oxinector. 
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In an alternative embodiment the shoe 155 is coupled diredly to the last one of the 
intermediate solid casings 150; 

5 In a preferred enribodiment. the perforated casings 145 are positioned within the 
wellt)ore 105 by e)q)anding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial directton using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 pennits fluids and other n^terials to pass between 
adjacent perforated casings 145. The intennediate solid casing 150 may comprise 
any number of conventional commerctally available sections of solid tubular casing 
such as, for example, oilfield tubufars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 m^ be coupled to the 
20 perforated casir^ 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted e)q[>andable connectors. In 
a preferred embodiment, the intennediate solid casing 150 is couplied to the perforated 
casing 145 by expandable solid connectors. The tnt^mediate solid casing 150 may 
comprise a plurality of such intennediate solid casing 1 50. 

25 

In a preferred embodiment the eadh Intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intenmediate casing 150. In an alternative embodiment as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production nnode of operation, an Internal tubular string with 
various anxingements of packers, perforated tubing, sliding sleeves, and valves may be 
employetf within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while provkling a fluid path to the surface. 
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In a particularly preferred embodiment the intennedlate casing 150 is placed into the 
wellbore 105 by expanding the intermediate casing 150 in thie radial direction into 
intimate contact with the interior walls of the wellbore 105. The inteoDediate casing 
150 may be expanded in the . radial direction using any number of conventional 
5 conrvnerdally available methods. 

In an alternative embodiment one or more of the intennhedtate solid casings 150 nnay, 
be omitted. In an attemative prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support niemt>er for the apparatus 130. In this manner, 
various production and exploration tods may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerdally available shoes suitable 
for use in a welibore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe, in a preferred emtxxjiment, the shoe 150 comprises an aluminum 
shoe avaiiabte from Halliburton. In a preferred emtKXliment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to penmit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135» a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or rr^re solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 interriiediate solid casings 150, each with one or 

25 nwe valve members 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the $oiid casing 135. The use of 
30 intennediate solid casings 150 with valve members 170 permits isolated sections d the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluidldy isolated from the zone 120. The seats 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this nnanrter, the 
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apparatus 130 pemiits unwanted and/or non-productive subterranean zones to be 
fluidicly isolated. 

in an alternative embodiment, as vM be recognized by persons having ordinary sidii in 
5 tlie art and ateo having ttie benefit of the present disclosure, during the production 
nrade of operation, an internal tiAular string with variuis arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be enq)byed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several'aitemative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139, attorney docKet no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913. 
attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440,338. attomey docket no. 25791.9.02, filed on 1 1/15/1999. 

20 (5) U.S. patent application serial no. 09/523.460. attomey docket no. 25791 . 1 1 .02, filed 
on 3/1O/2O0O, (6) U.S. patent applicatton serial no. 09/512.895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatton serial 
no. 09/568.946. attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 applicatton serial no. 09/559,122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application serial no.. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999. (12) U.S. prwistonal 
patent appiicatton serial no, 60/154.047, attomey docket no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provisiorial patent application serial no. 60/159,082. attomey 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provtetonal patent applicatton serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
pn)visk>nal patent application serial ho. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provisional patent applteation s^al no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisionai patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent applteation serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791 47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provistonal patmt applteation serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal patent applicatton serial 

10 no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent applteation serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3^001; (25) U.S. provisional patent applicatim serial no. 60/303,740, attorney docket 
no. 25791.61, filed m 7/6/2001; (26) U.S. provistonal patent application serial no, 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disctosures of which 
are incorporated herein by reference. In an exemplary ennt>odiment, the radial 

20 clearances between tiie radteilly expanded ^oiid casings 135, perforated casings 145, 
intenmediate sections solid casing 150, and/or the solid shoe 155 and ttie welitx>re 
105 are diminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intennedlate sections of solid casing 150, and/or the solid 
shoe 155 md the welttxra 105. In this manner, the optional need for filling the annulus 

25 Witt) a filler rrmterial such as, for exampte, gravel, rrtay be eliminated. 

Refenlng to Figs. 2a-2d, an lllustiBtive embodiment of a system 200 for isolating 
subterrar)ean fonnations includes a tubular support nnember 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passs^e 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 includes a tepered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular nr^ember 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular niember 206 
further includes an unexpended Intermediate portion 206c, another pre-expanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the ir>sid6 and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to me pre-expanded end 206a of 
10 the first expandaible tubular member 206 by a convention9l threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection.. Another end 210c of the stotted tubular member 

15 210 is coupled to an end 21 2a of a slotted tubular merhber 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular merr^r 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended interrDediate portion 214c, another pre-expanded end 

20 214d, and a seating member 214e coupled to the exterior surface of the unexpended 
intemDediate portion. In an exemplary embodiment, the inside and outside diarheters of 
the pre-expanded ends, 214a and 214d, of the ^cond expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b Is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular PDember 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
e)4>andabl6 tubular memt>er 220 that defirm a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 furttter includes an ur>experKied intenmedlate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
mennber 220 are greater than the Inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular niemt)er 222 is threadabty coupled to the end 30d of the third 
expandable tubularnrmmber 220. 

In an exemplary embodiment, the inside and outside dianr^ters of the pre-expanded 
10 ends, 206a, 2066, 214d, 214d, 220a and 220d, of the expandable tubular members* 
206, 214, arid 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206. 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular menr^bisrs having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiment^, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recoverir>g or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formatibn. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 forn^ In a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular supped meml^er 202 may be supports in a conventional 
' manr)er using, for example, a slip joint, or equivalent device In order to permit upward 
movenient of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210. 212. 216, and 218. 

In an exeniplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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\n an exemplary embodiment, as Illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radlaHy 
expanding and plastically deforming the expandable tubular member 2(^ off of the 
tapered external surface 204b of the tubular expansion cone 204. in petftlcular, the 
intenmediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intenmediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defonfned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202; As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the Intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 ^ expanded and plastically defomDed off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing nr)emb6r 214e engages the 
iriterior surface of the wellbore 224. Consequently, the radially expanded intemntediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded tntennediate portion 

30 214c <rf the second expandable tubular member 214 is also thereby andiored to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular nriemt>er 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intemnedlate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and piasticalty deformed off of the tapered 
5 external surface 204b of the tubuter expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third e)q}andable tubular memt>er 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
exparKled intermediate porHon 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support memt>er 202 and the tubular expansion cone 
1 5 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10. the intermediate non pre-expanded 
portions, 208c, 214c, and 220c, of the expandable tubular members, 206, 214. and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 dtsplacerrient of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 ttiereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubutar mennt}ers, 210 and 212, the expandable tubular member 214, the slotted 
tubular memt>ers, 216 and 218, and ttie expandable tubular member 220 to the 

25 wellbore. Furthenrtore, as a resutt, the connecticms between the expandable tubutar 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable cmnections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members. 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 218. after the radial expar^ion process, are substantially equal. In thte manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved throi^h. the expandable and slotted tubular memt)ers. In 
several attemative enr!t>odiments, the oonventimal tools and equipment Include 
conventional valving and other conventional flow control devices for oontroiiing the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214, and 
220, and the slotted tubular members. 21 0, 21 2, 21 6, and 21 8, 

Furthermore, in the system 200, the slotted tubular memba^ 210, 212, 216, and 218 
5 are interleaved among the expandable tutnilar members, 206, 214, and 220. As a 
result, because only the Jntemnediate non pre-expanded portions, 2C^c, 214c and 
220c erf the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomied, the slotted tubular members. 210, 212, 216. and 
218 can be conventional slotted tubular members thereby significantly redudr^ the 

10 cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-€xpanded portions, 206c. 214c and 220c of the expandable tubid^r members, 
206, 214. and 220, respectively, are radially expanded and ptastically deformed, the 
mmber and length of the Interleaved slotted tubular members, 210, 212. 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c 214c, and 220c of the expandable tubular members, 206. 214, and 
220, is approximately 200 feet and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feet 

1 

Furthermore, the sealing nnembers 206e, 214e, and 2!20e. of the expandable tubular 
HDembers, 206, 21 4, and. 220. respectively, are used to ppupie the expandable tubular 
25 members and the slotted tubular members, 210, 212. 216. and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and stotted tubular members during the 
placentent of the system 200 within the wellbore. 

30 

In an exemplary embodinrieht the pre-expanded ends. 206a, 208d, 214a, 214d. 220a, 
and 220d, of the expandable tubular members. 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212. 216, and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansbh, the intermediate rvon pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tul!)ular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diarroters of 7.675 inches; after the radial expansion, the Inside diameters of the 
5 intermediate portions, 206c 214c and 220c of the expandable tubular member$, 206, 
214. and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slc^ tubular members, 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respecth^ely; prior to the radial 
expansion, the intenmediate non pre-expanded portions, 206c, 214c and 220c. of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular menWs, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expanston, the inside diarmters of the 
intermediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diaiDeter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas. and/or water into or from the subterranean 
fomnation 226b. 

25 Refening now to Fig. 3, an exemplary embodiment of an expandable tubular men^r 
300 will now be described. The tubular m«nber 300 defines an interior region 300a 
and includes a first end 306b including a first threaded connection 300ba. a first 
tapered portion 300c, an intermediate portion 300d, a second tapered portion ^OOe, 
and a second erKJ 300f including a second threaded connection 300fa. The tubular 

30 member 300 further pr^erabiy includes an intennediate sealing member 300g that is 
coupled to the exterior surface of the Intermediate portion 300d. 

In an exemplary emtxDdiment, thd tubular member 300 has a sut>stentially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commerctalty available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG), 13 chromiunri steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross sectton. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter pi, an 
intermediate inside diameter Dikt. and a second inside diameter Da. In an exemplary 
embodiment, the first arxl second inside diameters, Di and P2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dint. 

The first end 30bb of the tubular member 300 ts coupled to the intemiedlate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intemiediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of me tubular member 300 is greater than the outside diameter of the 
intenmediate portion 300d of the tubular number* The first and second ends, 300b and 
300f. of the tubular member 300 Include wall thicknesses, ti and ta, respectively. In an 

20 exemplary embodiment, the outside diameter of the intentiediate portion 300d of the 
tubular member 300 nanges from about 75% to 98% of the outside diameters of the first 
and second ^nds, 300a and 30pf. The intemiediate portion 300d of the tubular 
nriember 300 indudes a wall thickness t|NT. 

25 In an exemplary embodiment, the wall thicknesses ti and t2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
9nd 300f. of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2, are both greater thari the wall thtekness tg^ in order to optimally 
nr>atch the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portfon SOOdtjf the tubular member 300: 

In an exemplary embodiment, the first and second tapered portk>ns. 300c and 300e, 
are inclined at an angle, o, relative to the tongitudkial direction ranging from about 0 to 
30 degrees in order to optimally fadlitate the radial expansion of the tubular member 
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300. In an exemplary embodlnoent. the first and second tapered portions, 300c and 
300e. provide a smooth transition between the first and secorul ends, 300a and 300f, 
and the Intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 3PPd of the tubular nr>ember 300. In an exemplary embodiment, 
the Intermediate sealing member 30pg seals the interface between the intemnediate 
portion 300d of the tubutar nriember 300 and the interior surface of a wellbore casing 

10 305, or other preexteting structure, after the radial expansion and plastic deformation of 
the Intemnedtate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodinrtent, the outside dianteter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular number 300 in order to optimally protect the 
intemwJiate sealing member 300q during placement of the tubular member 300 within 
the welbore casings 305. The intennediate sealing member 300g may be febricated 
from any number of conventional commerdatly available n\aterials such as, for 
example, thefmoset or thermoplastic polynrters. In an exemplary embodiment, the 

20 intemiedlate sealing member 300g is fabricated from themioset polymers in order to 
optimally seal the radially expanded Intennediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
nriember 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby 8ndK>r the radially expanded and plastically deformed intennediate portion 

25 300d of the tubular memt>er 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is fonned by a process 400 that includes the steps of: (1) upsetting both ends 6f a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stre^ relieving both expanded upset ends of the tubular member in step 
415; (4) fbnning threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a. in step 405. berth ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 indi^ie the wall thicknesses ti and ts. The intermediate 
portion SOOc of the tubular rmmber 500 includes the wall thickness tiNT and the interior 
5 dianieter Dint. In an exemplary embodin^nt, the wall thicknesses ti and ta are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and t2 are both greater than the wall thickness W in order to provide 
burst strength that is sut>stantialty equal along the entire length of the tubular member 
10 500, and also to optimally fadWate the formation of threaded connections In tiie first 
and second ends, 500a and 500b. 

As Illustrated In F|g. 5b, in steps 410 and 415. botti ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventtorial radial expansion methods, and 

15 then both ends, 500a and 500b, of Uie tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of 4he tubular member 500 include the interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and 
are substantially equal In order to provide a burst strength that is substantia^^^ In 
an exemplary embodiment, ttte ratio of the interior diameters Di and D2 to the interior 

20 diameter Dint ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansk>n of the tubular member 500. 

In a preferred embodiment, ttie relationship between the wall thk:knes&es t|, t2, and tcNT 
of the tubular member 500; the niskle diameters Di, D2 and Dint of the tubular member 
25 500; the insMe diameter Dweom of tiie wellbore casing, or ottier structure, Uiat the 
tubular member 500 will be Inserted into; and the outskle diameter Dcom of the 
expanskm cone that will be used to radially expand the tubular member 500 wittiin the 
wellbore casing is given by the fdk)wing expresston: 

30 

where ti = t2; and 
Di = D2. 

By satisfying the relationship given in equation (1), ttie expansion forces placed upon 
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me tubular member 500 during the subsequent radial expansion process are 
substantiaity equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expanston and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellt>ore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, 500d and 
500e, are formed In both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodwrwnt the threaded connections. 500d and 500e, are provided 
10 uting conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f Is then applied onto the 
outskte diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outsicle diameter of the non- 
expanded intemiediate portion 500c of the tubular member 500 using any number of 
(ionventlonal commercially available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intemnedlate portion 500c erf the 
tubular member 500 using commercially available diemlcal and temperature resistant 

20 iKlhesive bonding. 

In an exemplary embodiment the expandable tubular members, 206, 214, and 220, of 
the system 200 era substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodinwnt of tubular expansion cone 600 for 
• radially ejqandff^ the tubular members 208, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 61 5. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Qi and the second conical outer surface 625 
includes an angle of attack 02. In an exemplary erhbodiment the angle of attack d is 
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greater than the angle of attack 02. In this rranner. the first conical outer surface .620 
opthnalty radially exparxJs the intermediate portions. 206c, 214c, 220c, 3(M)d, and 500c, 
of the tubular members, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214. 220. 300 and 500, In an exemplary embodiment, the first 
conical outer surfece 620 Includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surfece 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 deform the hjbular members, 206. 214, 220. 300 and 500. More generally, the 
e)?>ansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 or the expanston cone 600. 

15 Refenring to Rg. 7, anotfier exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion seclton 715. In an exehrvlary embodiment, the radial e)q)ansion sectfon 715 
Includes an outer surfece having a substantially parabolic outer profile thereby 
providing a parabok)ki shape. In this manner, the outer surface of the radial expansk)n 

20 section 715 provides an angle of attack that constantly decreases from a nrmximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansk)n cone. The parabolic outer profile of the outer surface of the radial 
expanston section 715 may be fbnmed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion section 715 adjacent to the firont end 705 of the 
expansion cme 700 may optinrwlly radially expand the intermediate porttons, '206c, 
214c, 220c, 300d, and 500c, of the tubular members, 206. 214, 220, 300, arid 500, 
while the regton of the outer surface of the radial expansion section 71 5 adjacent to the 
rear end 710 <rf the expanston cone 700 way optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f. and 500a and 500b. of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansk^ seclton 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front arid 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from atx)ut 
4 to 15 degrees. 

In an exemplary embodiment, the tutnjlar expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 6(X) or 700, and/or incorpc^tes one or 
woTB of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the exparKlable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refenrhig to Rg. 8. In an alternative embcxJiment conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operabiy coupled to the 
pcfrforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in tum are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refening to Fig. 9, in an altematlve embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defomning the solid tubular member Into engagement with the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expanston methods disclosed in one or more of the following: (1) U.S. patent 
appGcation serial no. 09/454,139, attorney dodcet no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attonrwy docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appllcatk)n seriai no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2Q00, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/568,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent appBcatton serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent applteation serial no. 60/162,671, attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, £|ttomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent appKcatiori serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/1 59,039, attorney docket no. 25791.36, filed 
on 10/12/1999, (IS) U.S. provistonal patent appKcation serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisfonal 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed €n 

15 11/12/1999, (18) U.S. provlisional patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provtdonal patent application serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent appltoatlon serial no. 60/237.334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52, fited on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453, attoniey docket no. 25791.59, filed on 
' 8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60,318,386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) y.S. 

30 utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of wtiic^ are incorporated herein by reference. In this 
nianner, the solid tutHjIar member 905 fiuididy seals ttie radial passages fomned in the 
perforated tubular member 145 thereby preventing the passes of fluidic materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in orw of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular merrt>er by 

5 positioning a closed pipe 1010 having one or more radial openings 1010a within 
the one perforated tubuter member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 Is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 s^aHng members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular number 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altenrwitive embodiment as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defomned Into contact with the surrounding fonnation 125 thensby compressing the 
surrounding fonroition. In this mannef, the surrounding formation 125 is maintained in 
a state of compression thereby stabilizing the sunx)unding formation, reducing the flow 
of loose particles from the surrounding fonnation into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocartx>ns from the 

25 surrounding fomnation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the fonration 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocart)ons ftom the fcmnation 1 25. 

in an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and ptesticalty formed into contact with the sunmindlng fonmation 
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125, thereby coupling the perforated tubular member 145 to ttie surrounding formation, 
an impulsive load is applied to the perforated tubular member. The imputeive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
5 thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbor^ frorn the formation 125 Is enhanced. 

In an altemative embodiment, as illustrated in Rg. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned wthin the wellbore 105 that traverses the 

10 fbmiatbn 125. When the apparatus 130 is positiohed within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 ttiereby 
compressing the surrounding fonrnatidn 125. In this manner, the surrounding fdrmatton 
125 is maintair»d in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particle from the sunounding formation Into the 
radial openings the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from ttie surrounding formation. 

In an alternative erhbodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby irnpart seismic energy into the formatbn 125. In this rr^inner, 
particles lodged in the radial openings in tiie perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an altemative emtxxllment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunnoundlng formation, an 
impulsive load Is applied to the perforated tubular nr^ember. The imputeive toad may be 
applied to the perforated tubular nrtember 145 by applying the load to the end of the 

30 apparatus 130. The impulsh^e load is then transferred to the surrounding fonnation 125 
thereby compacting and/or slurrifying the surrounding formation. As a resuH, the 
recovery of hydrc^rt)ons from the formation 1 25 is enhanced. 
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Referring to Fig. 13. in an attemative embodiment, one or more^ perforated tutnjiar 
nrambers 1305 are cxHjpied to one of the perforated tubular members 145 by radiaHy 
e)q3anding and plastically defonmihg the perforated tubular member into engagement 
with the perflated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in cme or nxure of the following: (1) U.S. 
patent applicatton serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney dodcet no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no> 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (6) U.S. patent application seHal no. 09/588,946, 

15 attorney docket no. 25791.17.02, filed on i5/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attomey docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appiicatton serial no. PCT/USOO/18635, attomey docket no. 25791.25.02. filed on 
7/9/2000, (1 1 ) U.S. provisional patent applteation serial no. 60/162,671 , attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent appllcatk>n serial no. 

20 60/154,047, attomey docket ho. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorr>ey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039. attomey 
dodcet no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. ,60/159,033, attomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 provistonar patent application serial no. 60/212,359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provisional patent application serial no. 160/165.228, attomey 
docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent pppllcation serial 
no. 60/221.443. attomey docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional 
patent application serial no. 60/221,645, attomey docket no. 25791.46, filed on 

30 7/28/2000, (20) U.S. provisional patent appUcatipn serial no. 60/233,638. attomey 
docket ho. 25791.47. filed on 9/18/2000, (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. proviskmal patent applicption serial no. 60/262,434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent appllcatk>n serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6^1; (26) U.S. provistonal patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59. filed on 13/20/2001; (27) U.S. provisional patent application serbt na 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (26) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02,, filed on 
9/10/2001 ; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 
10 reference. In this manner, the perforated tubular mennber 905 modifies the flow 
charadertetics of the perforated tubidar member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way vatve^ 1405 such as, 
15 for example, a check valve fiuMicly couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocartxms that are being extracted from zone A will not flow into the depleted zone 
B, 

20 

In an attemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothenmal zone 1505. In this 
nrmnner, the operatk}nal effkjency of the extraction of geothennal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elenrranis of the apparatus 130 that permit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210. 212, 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodirmnt, the amount of further radial 
30 expansion required to clean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descrit>ed that includes a zoruil Isolation assenrtbiy including 
one or more solid tubular members, each sdid tubular member Including or^e or more 
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external seals, and one or more perforated tubular niemt^rs coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodinrtent, the zonal isolation assembly further includes one or more intermediate 
solid tubular memt»ers coupled to and interleaved among the perforated tubular 
5 merTd)ers, each intermediate solid tubular member including one or more extemal 
seats. In an exemplary embodinnent, the zonal isolation assembly further includes one 
or nrore valve members for controlling the flow of ifluidic materials between the tubular 
members. In an exemplary embodin^nt, one or nrore of the intenmedlate solid tubular 
mennbers include one or more valve memt>ers. 

10 

An apparatus has also been described that includes a zonal isolation assenr^ly that 
includes one or more primary solid tubulars, eac^ primary solid tubular including one or 
more extemal annular seals, h perforated tubulars coupled to the primary solid 
tubulars, and n-1 intemnediate solid tubulars coupled to and interieaved among the 
15 perforated tubulars, each intemriediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
welibore has also been described that includes positioning one or more primary solid 

20 tubulars within the welibore, the primary sdid tubulars traversing the first subterranean 
zone, positioning one or mne perforated tubulars within the welibore. the perforated 
tubulars traversir)g the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zorui within the welibore extemal to 

25 the solid and perfcMBted tubulars. 

A nf)6ttiod of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or nrore primary solid tubulars within the welibore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or nrore perforated tubulars 
within the welll)ore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars, fluididy 
isolating the produdng subtenranean zone from at least one other subterranean zone 
within the welibore. and fluididy coupling at least one of the perforated tubulars with Vhe 
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producing subterranean mne. In an exemplary embodiment, the method further 
includes controtiably fluldldy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that Includes a subterranean formation including 
a wellbore, a zonal isolation assembly at least partially positioned within the wetlbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more extenrral seals, and one or more perforated tubular members coupled to 
the solM tubular menfibers, and a shoe positioned within the welltx)re coupled to the 

10 zonal isolaticm assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonmed by a radial expansion process perfbnmed within 
the wellbore. In an exemplary embodiment, ttte zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
armng the perforated tubular numbers, each intennediate solid tubular member 

15 including one or nK>re extemal seats, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemnediate solid tubular members 
are fonmed by a redial expansion process perf<KTned within the wellbore. In an 
exemplary embodinvent, the zonal isolation assembly further comprises one or more 
valve members for contrc^ling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular membere include one or more valve members for controliing 
the flow of fluids between the solid tubular members and the perforated tubular 
membere. 

25 An apparatus has also been described that includes a subten^nean formation including 
a wellbore, a zonal isolation as8enrti)ly positioned within the wellbore that includes one 
or rnore primary solid tubulare. each primary solid tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solk) 
tubulars, and n-1 intenDediate solid tubulars, coupled to and interleaved among the 

30 perforated tubulare, each intemnediate sdid tubular including one or rrwre extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulare, the perforated tubulars, and the intermediate solid 
tubulars are formed by a radial expansion process performed within the wellbore. 
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A method of isolating a first sutTterranean zone from a second subtenranean zone in a 
welibore has also been described that includes positioning one or more primary solid 
tubulars within the wellt>ore» the primary solid tubulars traversing the first subtenanean 
zone, positioning one or noore perforated tubulars within the welibore, the perforated 
5 tubulars traversing the second subtenanean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the welibore, fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
welibore external to the primary solid tubulars and perforated tubulars. 

10 — 

A method of extracting nrateriats from a produdng subtenanean zone in a welibore, at 
least a portion of the welibore induding a casing, has also been described that indudes 
positioning one or more primary solid tubulars within the welibore, positioning on^ or 
more perforated tubulars within the welibore, the perforated tubulars traversing the 

15 produdng subtenranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the welibore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the produdng subterranean zone from at least one 
other subtenranean zone within the welibore, and fli^didy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
emtKxliment, the method further includes controllabiy fluklicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomfiation induding 
25 a welibore, a zonal isolation assembly positioned within the welibore that indudes n 
solid tubular members positioned wittiln the welibore. each solid tubular memt>er 
induding one or rnom external seals, and n-1 perforated tubular members positioned 
within the welibore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the welibore coupled to the zoned isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises pne or more 
vah/e menrtbers for controlling ttie flow of fluids between the solid tubular mentbers and 
the perforated tubular members. In an exemplary embodiment one or more of the 
solid tubular nrambers indude one or more valve members for controlling the.flow of 
fluids between the soHd tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one more 
primary solid tubulars within the wellbore, the printary solid tubulars traversing the first 

5 subteoariean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subten^riean zone, means for 
flutdtdy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the prirr^ry solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also t>een described that includes 
means for positioning one or mcra primary solid tubulars within the wellbore, means for 

15 fiuldicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for flutdldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidldy isolating the producing subterranean zone , 
from at least one other subtenranean zone \^thin the wellt>ore, and n^eans for fiuldicly 

20 coupling at least one of the perforated tubulars wKh the producing subtenanean zone. 
In an exemplary embodiment, ^the system further includes means for controllably 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes means for positioning on6 or more 
' primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subtenranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars arul perforated tubulars 
within the wellbore, means for fiuididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 



50 



A system for extracting materials from a producing subterranean zone in a wellbore^ at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or nwe primary solid tubulars within the wellbore, nrteans for 

5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluidicly coupiing 
the perforated tubulars with the solid tubulars, means for fluidicty isolating the 

10 producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, Vt\e system further 
includes means for controHably fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an ^ of the tubular support niember and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner Includes one or more expandable tubular members that each 
include a tubular body covtiprtsing an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the iritenmediate portion, and a 

25 sealing member coupled to. the exterior surface of the intenmedlate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expand^ end portions ars greater than the 

30 thickness of me intermediate portton. In an exemplary embodiment, each expandable 
tubular member fi^lher Includes a first tubular transitionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transtttonary nnember coupled t)etween the second expanded end portton and the 
intennediate portion, wherein the angles of ^inatton of the first and second tubular 
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transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intem^iate 
portiori ranges from about 75 percent to about 98 percent of the outside dianneters of 
the first arKi second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the Intermediate tubular section, tn an exemplary embodiment, tt)e 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from abouX 100 to 120 percent In 
an exemplary embodiment, \he relationship between the wall ttiicknesses ti, t2, and t^r 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Di. D2 and Dint of the first expanded end portion, tiie second expanded end 
portion, and the intemiediate portion, respectively, of the expandable tubular menibers, 
and the inside diameter Dwesbom of the wellbore casing ttiat the expandable tubular 

1 5 nr>ember will be inserted into, and ttie outside diameter Dcm of the expansion cone that 
will be used to radialiy expand the e)9andabie tubular member within ttie wellbore is 
given by the following expression: 

wherein ti = t2; and wherein Di = D2. In an exemplary embodiment, the tapered erKi of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, tiie angle of attadc of the adjacent discrete tapered 
sections increases in a continuous manner from one end of ttie tubular expansion cone 
to the opposite end of the tubular expansion cone, in an exemplary embodinrant, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of ttie outer surftice of the paraboloid body 
increases In a continuous manner from one end cS tiie paraboloid body to the opposite 
end of the parat>oloid body. In an exemplary embodiment, tiie tubular liner comprises 
a plurality of expandable tubular noembers; and wherein ttie other tubular members are 
interleaved among the expandable tubular members. 

30 

A metiiod of isolating subtenranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of ttie tubular liner into engagement with the 
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wellbore. In an exemplary embodlntient, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement witti the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially e)^nded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubuldr liner, and wherein the remaining 
ones of the discrete portions <rf the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
■ In an exemplary eitibodiirwnt. the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded Into 
10 • engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagement with the wellbore 
comprise a portion that Is radially expanded Into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 
15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that eiach include a tubular body comprising an Intemfjedlate portion and first 
and second expanded end portions coupled to opposing ends of the intemiedlate 
portion, and a sealing member coupled to the exterior surface of the Intemwdiate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular membere are interieaved among the 
expandable tubular nrambers. 

25 

A system for Isolating subterranean zones traversed by a wellbore has also been 
described that Includes means for posltfoning a tubular liner within ttie wellbore. and 
means for radially expanding one or more discrete portions of ttw tubular liner Into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagerrient with the wellbore. 
In an exeit^lary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by injecting a fluidic material into ttie tubular linen and wherein the 
ottwr discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other <li$crete portions of the tubular liner. In an 
exennplary emt)odiment, the tubular liner Includes a plurality of tubular mennbers; and 
wherein one or niore of the tubular members are radially expanded Jnto engagement 
with the wellbore and one or more of the tubula^ members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the weUbore include a porUon that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subtenranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular finer is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubtrtar liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling ah expartsion oone 
through the other discrete portions of the tubular Hner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagenrfent with the borehole include a portion that is radially 
expanded into engagen^t with the borehole and a portion that is not radially 

30 expanded into engagement with the bjorahole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion arxi first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wliarein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diaimeters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a ptunality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparati^ has been described that includes a zonal isolation assembly including: 
one or more solid tubular memt>er5, each solid tubular memt)er Including one or more 

10 external seals, one or more perforated tubular memt>ers coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlHng the flow of fluidic materials through the perforated tubular 
members, one or rrore temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubutar members, one or more pressure sensors operably coupled to one or 
more erf the perforated tutnjlar members f<^ monitoring the operating pressure within 
the perforated tubular members, and one or nfK>re flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring ttie operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature serisors, 
the pressure senses, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
<rf the solid tubular members and the perforated tubular members are formed by a 
racflal expansion process performed within the w^ibore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more splid tubulars 
within the wellbord, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tutnjtars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zorte, radially expanding at least one of the prinrtary solid 
tubulars and perforated tubulars within the wellbore, fluidiciy cqupling the perforated 
tubulars and tl^ solid tubulars, preventing the passage fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perfbrated tubulars, nrtonitoring the operating temperatures, 
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pressures, and flow rates withh one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, arKi flow rates. 

5 A method of extracting materials from a producing subtenranean zone in a wdlbore, at 
least a portion of the wellbbre including a casing, has also been described that includes 
positioning one or more solid tubulars within the w8lit)ore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluidlcty coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenanean zone from at least one ottier subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 floiW rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellt>ore has also been described that includes means fcH* positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforeted tubulars within the wellbore, the 
perforated tubulars traversing the secofKi subterranean zone;, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
25 means for fluidicly coupling the perforated tubulare and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars, means for mcxittoring the operating temperatures, pressures, and flow rates 
within one or nnore of the perforated tubulars, and nnearts for controlling the flow of 
30 fluidic materials through the perforated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subtenranean zone In a wellt)ore, at 
least a portion cX the wellbore Induding a casing, has also been described that includes 
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means for positioning one or more solk) tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the weiibore. the perforated tubuiars 
traversing the produdng subterranean zone, means ft^ radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weiibore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubuiars, means for fluididy isolating the produdng subterranean 
zone from at least me other subterranean zone within the weiibore, means for fluididy 
coupling at least one of the perforated tiibulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 - or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubuiars as a function of the monitored operating 
temperatures, pressures* and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 induding: one or more solid tubular n^embers, each solid tubular member induding one 
, or more extemal seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or mm solid tubular liners 
ccHJpied to the interior surfaces of one or more of the perforated tubular nrwmbers for 
sealing at least some of the radial passages cS the perforated tubular members, and a 
20 shoe coupled to the zmal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weiibore, and the solid tubular liners are fonned by a 
radial expansion process performed within the welitx)ra. 

25 A method of isolating a first subtenanean zone from a second subterranean zone in a 
weltt>ore has also been described that Indudes positioning one or more solid tubulars 
within the weiibore. the solid tubuiars traversing the'first subterranean zone, positioning 
one or wotb perforated tubulars each induding one or more radial passages within the 
weiibore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulare and perforated tubulars within the weiibore, 
fluididy coupling the perforated tubulars and the primary soM tububrs, preventing the 
passage of fluids from the first subtemanean zone to the second subterranean zone 
within the weiibore external to the primary solid tubulare and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the sdid tubular 
liners within the interior of one or more of the perforated tubulars tQ flutdidy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fhiididy isolating the produdng subt^nean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more vf the perforated hilars, and 
radially expanding and plastically defomning the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been desoibed that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positionirig one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means fpr radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for prevenUrlg the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, nneans for posittonihg one or more solid 

30 tubular liners within the interior of one or more of ttie perforated tubulars, and means 
for radiatly expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welllx)re, at least a portion of the wellbore 
including a casing, has also been desoibed that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or mm radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least me of the solid tubulars and the perforated tubulars within the wellbore. means 
for fluldlcly coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zorie from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least or^ of the perforated tubulars with the produdng 
subterrarmn zone, means for positioning one or more solid tut>ular liners within the 
interior of we or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the sdid tubular liners withlh the iriterior of one or nrore of the 
perforated tubulars to fluididy seat at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or nrwre external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least sonrte of tt>e radial 
passages of the perforated tubular members, and a sboe coupled to the zonal isolation 
assembly. 

A method of Isolatirig a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
withft) the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or nrK>re perforated tubulars each induding one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perfected tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the prirrairy solid tubulars, preventing the 
passage of fluids from the first subteoanean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubulars and perforated tubular^. 
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sealing off an annular region within at least one of the perforated tubulars. and ir^ecting 
a hardenable fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a porbon of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluldidy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicty isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars vy^th the producing subten^nean zone, sealing off an annular regior) 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the seated anriular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or rnore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, nrraans for preventing tte passage of fluids from the first 
subbrranean zone to the second subterranean zone within the wellbore external to ttie 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars. and nrieans for Injecting a hardienable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extnacting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforate tubulars traversing the produdng 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenanean zone from at 
least one other subtenranean zone within the wellbore. means for fluididy coupling at 
leasi one of the perforated tubulars with the produdng subtenrar^ean zone, means for 

10 sealing off an annular region ^thin at least one of the perforated tubulars, and means 
for injecting a hardenable fluldic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tutHJiars. 

15 An apparatus has also been described that ir^udes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation induding: one or 
more solid tubular members, each solid tubular member induding one or nrore external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly- At least one of the solid tubular 

20 members and the perforated tubular nrembers are fomned by a radial expansion 
process performed within the wellbore, and at least orie of the perforated tubular 
memt)ers are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intimate contact with the subtenanean fonmation compress the 

25 subterranean fonnation. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the welit>ore, the solid tubulars traversing th6 first subterranean zone, positioning 
30 one or mote perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
vvellbore, radially expanding at least one of the perforated tubulars Into Intimate, contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subtenranean zone to 
the second sutiterranean zone within the weilbore external to the solid tutnilars and 
perforated tubulars. In an exennplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subtenanean zone connpress 

5 the second subterranean zone. In an exemplary enrtbcxiiment, the method further 
includes vibrating the second subterranean 2xme to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone, in an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the^radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subtenBnean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subtwanean zone. 

15 A method of extracting materials from a producing subtenranean zone in a weilbore, at 
least a portion of the weHbore including a casing, has also been desaibed that includes 
positioning one or nrK>re solid tubulars within the weilbore, positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the weilbore, radially 
expanding at least one of the perforated tubulars into Intimate contact with the 
producing subtenianean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 weilbore, and fluididy coupling at least one of the perforated tLA)utar8 with the 
l^rodudng subterranean zone. In an exemplary emtxxJiment, the perforated tubulars 
that are radiaBy expanded into intimate contact with the produdng subterranean zone 
oonr^press the produdng subterranean zone. In an exemplary emtxxJIment. the method 
further includes vibrating the produdng subterranean zone to increase the rate of 

30 recovay of hydrocarbons from the producing subtenanean zone, in an exemplary 
emtxxiiment, the method further indudes vibrating the produdng subtenranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subtenanean zone. In an exemplary emtxxlin^nt, 
the method further indudes applying an impulsive load to the perforated tubulars Vtiat 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subten-anean zone. 

A system for isolating a first subterranean zone from a second subtenanean zone in a 

5 weRbdre has also been described that Indudes means for positioning one or mom solid 
U^ulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or wore perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

0 perforated tubulars within the welltore, nreans for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subten-anean zone, means for 
fluididy coupling the perforated tubulars ^nd tiie solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary emtlodiment. the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
OOTiprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages df the perforated tubulars 
that are radially expanded Into intimate contact with the second subten^nean zone. In 
an exemplary embodiment, the system further indudes nrieans for applying an 
impulsfve load to the perforated tubulars that are radially expanded into intimate 

25 contad with the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. 

A systtem for extracting materials from a producing subtenBnean zone in a wellbore, at 
least a portion of the wellbore indudlng a casing, has also been described that indudes 
30 means for positioning one or nriore soUd tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each induding one or 
more radial openings, the perforated tubglars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the produdng subterranean zone, means for fluididy 
coupSng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at leadt one other subterranean zone within the wellbore, and means ^or 

5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contad with the produdng 
subterranean zorie comprises means for compressing the produdng subterranean 
zone. In an exemplary embcxliment, the system further indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of \he perforated tubiriars that are radially expanded into intimate contad 
with the producing subterranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive bad to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocart>ons from the produdng subterranean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenranean formation and indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubiriar member induding one or more external seals, one or more perfofated tubular 
memt>ers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
; intimate contad with the perforated wellbore casing. ' In an exemplary embodiment, the 
perforated tubular members that are radially expanded into Intimate cdntad with the 
perforated casing compress the subtenranean fbmiation. 

30 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wefflTore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the welltNDre, tiie solid tubulars traversing the first subten^nean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radialty 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbc»B, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidldy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids frorn thfe first subtenanean zone to the 
second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary ernbodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing compress the second 

10 subtenrar>ean zone. In an exemplary embodirhent, the method further includes 
vibrating the second subteranean zone to increase tfie rate erf recovery of 
hydrocart)ons from the second subten^nean zone. In an exemplary embodiment, ttie 
method further includes vibrating the second subtenanean zone to dean the radial 
passages of the perforated tubuljars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment; the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartK>ns from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or nrK)re radial passages, the perforated 

25 tubulars traversing the producing subtenanean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars withirvthe wellbore, radially expanding at 
least one of Vtxe perforated tubulars into intimate contact with the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluidicty coupling the perforated 
tubulars with the solid tubulars, flukiicly isolating the producing subtenanean zone from 

30 at least one other subtenanean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subtenanean zcxie. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress tfie produdng subterranean zone. In an 
exemplary embodiment, the rnethod further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons fronn the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to clean the radial passages of the 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact with the perforated tubuiars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also. been desolbed that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
n^ns for positioning one or nrK>re perforated tubuiars vinthin the wellbore each 

15 induding one or more radial passages-, the perforated tubuiars traversing the second 
siAterranean zone, means for radially expanding at least one of the solid tubuiars arKl 
perforated tubuiars within the wellbore, means for radially expanding at least one of the 
perforated tubuiars into intimate contact with the perforated casing, means for fluidldy 
coupling the perforated tubuiars and the solid tubuiars, and nteans for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
compressing the second subten^nean zone, in an exemplary embodiment, the $ystem 

25 further includes means for vitnating the second subtmanean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subteoBnean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
into intimate contact with the perforated casing. In an exemplary embodinrwnt, the 

30 system fifllher indudes means for applying an impulsive load to the perforated tutxilars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 



66 



A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weltt)ore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for posittoning one or 

5 more perfcM^ted tubulars within the wellbore each induding one or more radial 
openings^ the perforated tubulars trav^ng the producing subterranean zone, mearis 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
wittiln the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contect with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, rheans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenanean zone from at 
least one other subtenranean zone within the wellbore, and means fc^ ftuididy coupling 
at least one of the perforated tubulars with the produdng subtenanean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate conted with the perforated casing comprises means for 
compressing the produdr>g subterrartean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinoate contect with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive load to the 
perforated tubuters that are radially expanded into intimate conted with the perforated 
casing to increase the rate of recovery of hydrocart>ons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a mnal isolation assembly 
Induding: one or more sdid tubular members, each solid tubular member induding one, 
or more external seats, one or rrK>re perforated tubular members each induding radial 
30 passages coupled to the solid tubular memt>ers, and one or more perforated tutnjlar 
Ibiers each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular memt)ers, and a shoe coupled to the zonal 
isotetlon assembly. At least one of the solid tubular members and 0^ perforated 
tubular members are fbmied by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
perfomned within the wellbore. 

A method of Isolating a first subtenranean zone from a second subterranean ^>ne in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tajbutars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
welibore, the perforated tubulars traversing the smond si^terranean zone, radially 
expanding at teast one of the solid tubulars and perforated tubutars within the wellbore, 
10 • fluidldy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the welltK>re external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the hterior of one or more 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials finom a producing subten-anean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positiohing one or more 

20 perforated tubulars each induding one or more radial passages y^thin the wellbore, the 
perforated tubulars traversing the producing subtemanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fiukJidy 
coupling the solid tubulars with the casing, fluidldy coupling the perforated tubulars 
with the solid tubulars, flukJidy isolating the produdrig subtenranean zone from at least 

25 one other subtdnanean zone, within the wellbore, fluididy coupling at least one of the 
perforated tubulars with ttie produdng subterranean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tijd3ular liners within the 
Intertor of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy cxHjpling the perforated 
tubulars and the solid tiAulars, means for preventing the passage of fluids from the firat 
5 subterranean zone to the second subterraneari zone within the wellbore exterrbl to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and means for radially expanding and ptestically defomiing the perforated tubular liners 
within the interior of one or more of the perforated tubulara. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for posifloning one or mom solid tubulara within the weltoore, n)eans for 
positioning one or . more perforated tubulars each indudirig one or more radial 

15 passages within the wellbore. the perforated tubulara travereing the produdrig 
subtenranean mne. means for radially expanding at least one of the solid tubulara and 
the perforated tubulara within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulara with the 
solid tubulara, means for fluWidy isdating the produdng subterranean zone from at 

20 least one other subterranean 2(K» within the wellbore, means for fluididy coupling 
at least one of the perforated tubulara with the produdng subtenranean zone, means for 
positioning one or more perforated tubular llnere within the Interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defonning the 
perforated tubular linera within the Interior of one or more of the perforated tubulara, 

25 

An apparatus has also been described that indudes a zonal isolation asseml^ 
Induding: one or more solid tubular membera, each scrfld tubular nromber indudlng one 
or more external seals, two or more perforated tubular membera each Induding radial 
passages coupled to the solid tubular membera, and one or more one-way valves for 
30 controBabty fliddldy coupling the pwforated tubular membera, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular nwmbera and the 
perforated tubular membera are fOTmed by a radial expansion process perfonmed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or ntore solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenranean zone, positioning two or nnorB perforated tubulars each 
5 including one or nriore radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fkiididy coupling the perforated 
tubulars and the {>rimary solid tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second sutrterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing Tones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the producing 
subtenranean zone from at least one other subtenwean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one erf the producing zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subtenranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes means for positioning one or more solid tubulars within the wellborB, the solid 
30 tubulars traversing the first subtemanean zone, means for positioning one or nriore 
perforated tubulars each Including one or more radial passages within the wellbore, the 
{perforated tubulars traversing the second subterranean zone, means for radially 
expand!r}g at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids frcKn the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perfc^ed tubulars, means for positioning one or more perforated tubular lir>ers within 
the interior of one or wotb of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted* 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been desolbed 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or mora perforated tubulars eac^ including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subt^anean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subten^nean zone, n>eans for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fomiatlon 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 

more solid tubular members, each solid tubular member induding one or more external. 

I 

seals, one or more perforated tubular nrterhbers each inditing radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the Interior surfaces of one or more of the 
perforated tubular niembers, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process performed within the wellbore. 



A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothermal energy in a wellbore has also been described that 
includes positioning one or rrrore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zoro, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perflated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars,. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior (rf one ormore of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting gebtherrral energy from a subtenranean geothemrral zone In a 
wellbore, at least a portion of the wellbore including a. casing, has also been described 
that includes positfoning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubidars traversing the subterranean geothennal zone, radially 

20 e)q>anding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the c^siing, fluididy coupling the 
perftMated tubulars with ttie solid tubulars, fluididy . isolating the subterranean 
geothermal zone from at least one ottier subterranean zone vWthin Vhe weHbore, and 
fluididy coupling at least one of ttie perforated tubulars with the subterranean 

25 gwthenrnal zone. 

A system for isctoting a first subterranean zone from a second geothermal 
subterranean zone In a wellbore has also been described that Indudes means for 
positioning one or more solid tubulars within ttie wellbore, the solid tubulars traversing 
30 the first subterrarwan zone, means for positioning one or more perforated tubulars 
each Induding one or nnore radial passages within the wellbore. the perforated tubulars 
traversing the second geottwrmal subtenranean zone, means for radially expanding at 
least one of Uie solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulara and the solid tubulars, and means for 
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preventing , the passage of fluids from the first subterranean zone to the second 
geothennal subterranean zone wtthin the wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for exlracBng geothenmal energy frcwm a subten^nean geottTermal zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or nrK>re solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subtenanean 

10 geothemiai zorte; means for radially expanding at least one of the solid tubulars and 
the perforate tubulars within tlie wellbore. rheans for fluidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the subterranean geothemiai zone from at 
least one other subterranean zone. within the wellbore. and n>eans for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular nrtembers, each solid tubular nrvember including one 
or more external seals, one or more perforated tubular numbers each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fbmned by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subtenanean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
30 (»ie more perforated tubulars vdthin the wellbore each tnduding one or rnore radial 
passage, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least or^ of the primary solid tubulars and perforated tubulars within the 
wellbore, fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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withh the wellbore external to the solid tubulars and perforated tubulars, and deaning 
materials from the radial passages of at least one of the perforated tutHJlars by further 
fadtal expansion of the perforated tubulars within the wellbore. 

5 A method of extracting rraterials from a producing subterranean zone m a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
poslHonmg one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy ccHipling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subten^nean zone from at least 
OM other subterranean zone within the wellbore, fluididy coupling dt least one of the 
perforated tubular^ with the produdng subteranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubuiara within the wellbore. 

A systmn for isolating a first subtenanean zone from a second sutrtenanean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubuiara Virtthin the wellbore each 
induding one or more radial passages, the perforated tubulars traviersing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbora. means for fluididy coupling the perforated 
tid^ulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean ?one to the second subtenranean zor>e within the wellbore external to the . 
solid tobuiars and perforated tubulars, and means for deaning materials from the radial 
passages of at least onie of the perforated tubuiara by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterranean zone In a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubuiara within the. wellbore, means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulara wHhir^ the wellbore, means for fluidldy coupling the solid tubulars with the 
5 casing, means for fluidldy coupling the perforated tubulars with the solid tubulars, 
nr^ns for fluididy isolating the produdng subterranean zone from at toast one other 
subterranean zone within the wellbore. means for fluWicfy coupling at least one of the 
perforated tubulars with the produdng subtenranean zone, and means for deaning 
materials from the radial passages erf at least one of the perforated tubulars by further 
10 radial expansion ofthe perforated tubulars wKhih the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of hnbdificatlon, changes and substitution is contemplated In the foregoing 
dlsdosure. In some Instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be constnied broadly and in a manner consistent 
with the scope of the invention. 



75 



CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly positioned wfthih a wellbore that traverses a 
5 subtenBnean fbmiatbn, ramprising: 

one or wore solid tubular members, each solid tubular member including one or 
more extenruil seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 • a shoe OHjpted to the zonal isolation assembly; 

wherein at least one of the solid tubular n^mters and the perforated tubular 
members are fonrned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contad with the subterranean formation. 

15 

2. The apparatus of daim 1, wtierein the perfprated tubular members ttet are 
radially expanded into intimate contact with the subterranean fomfiation compress the 
subterranean formation. 

20 3. A method of isolating a first subteranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars wittitn the wellbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

radially exparvling at least one of the prirriary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the second subterranean zone; 

fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tutHJiars. 
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4. The method of daim 3, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second sutiterranean zone. 

5 

5. The method of daim 3, further comprising vibratkig the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of claim 3, further comprising vibrating the second subten^nean 
zone to dean the radial passages of the perforated tubulars mat are radially expanded 
Into intimate contad with the second subterranean zone. 

7. The method of daim 3, further comprising applying an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contad with the second 
subterranean zone to increase the rate of recovery of hydrocart>on8 from the second 
subterranean zorte. 

B. A method of extracting PDaterials from a produdng subten^nean zone in a 
20 wellbore, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversirtg the produdng 
subtenranean zone; 

25 radially expanding at least one of the solid tubulars and the perforated tubulars 

within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the produdng subterranean zone; 

fluldidy coupling the solid tubulars with the casing; 
30 fluldidy coupling the perforated tubuters with ttie solid tubulars; 

fluididy rsoiating the produdng sut)terranean zone from, at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 
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9. The method of daim 8, wherein the perforated tubulars that are radially 
exparded into intin^te contact with the producing subterranean zone compress the 
producing subterranean zone. 

5 

10. The methKxJ of daim 8, further comprising vibrating the produdng subterranean 
zone to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

10 11. The nnethod of daim 8, further comprising vtorating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intirr^te contad with the produdng subtenranean zone. 

12. The method of daim 8» further comprising applying an Impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contact with the produdng 

subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

13. A system for isolatir^ a first subterranean zone from a second subterranean 
20 zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the ftrst subten^nean zcme; 

means for positioning one or more perforated tubulars within the welibore each 
induding one or more radial passages, the perforated tubulars traversing the second 
25 subt^raneah zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 
30 means for fluidldy coupling the perforated tubulars and the sdId tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars. 
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14. The system of daim 13, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second sul)tenranean zone 
comprises means for compressing the second subterranean zone. 

5 15. The system of daim 13, further comprising means for vil)rating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

16. The system of daim 13, further comprising rneans for vibratirig the second 
10 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13, further comprising rheans for applying an impulsive 
load to the perforated tubulars that ara radially expanded into intimate contact with the 

15 second siAterranean zone to increate the rate of recovery of hydrocarbons from the 
second subterranean zone. 

18. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the weilbore induding a casing, comprising; 

20 means for positioning one or more solid tubulara within the wellbore; 

means for positioning or^ or more perforated tubulars within the welfbora each 
Induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulara and the 
25 perforated tubulars within the weHt)ore; 

means for radially expanding at (east one of the perforated tubulara into intimate 
contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

nrmans for fluididy coupling the perflated tubulara with me solid tubulars; 
30 nrieans for fluididy Isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulara with the 
produdng subterranean zone. 
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19. The system of dalm 18, wherein the means for radially exi?anding at least one 
of the perforated tubulars Into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subtenranean zone. 

5 20. The system of daim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart}ons from the producing 
subterranean zone. 

21 The system of daim 18. further comprising means for vibrating the produdng 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the produdng subterranean zdne. 

22. The system of daim 18. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
15 produdng subterranean zone to increase the rate of recovery of hydrocart)ons fronn the 
produdng subterranean zone. 
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1. An apparatus, cx)niprising: 

a zonal isolation assembly comprising: 

one or more solid tubular mernt>ers, each solid Ujbular member including one or 
5 more external seals; 

one or more perforated tubular members coupM to Vhe solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operafing temperature within the 
perforated tubular memt>ers; 

one or more pressure sensors operably coupled to one or more cf the 
perforated tubular nrtembers for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow serisors operably coupled to one or more of \he perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controHer operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensorsi and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular nriemt>ers and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or nrK>re perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of flui<te from the first subterranean zone to the seccmd 



81 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A nDOthod of extracting materials from a produdr^ subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing. corTH)rising; 

10 positioning one or more solid tubulars within the wellbbre; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluidldy coupling 1^ solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtenranean zone from at least one other 
subterranean zone within the weHbore; 

fluididy coMpling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, arid flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating tenrtperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subterranean 
' zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars travers^ the first subten^nean zone; 
30 means for positioning one or nrwe perforated tubulars within ttte wellbore, the 

perforated tubulars traversing the second subtenranean zone; 

means for radially expanding at least one of Uie solid tubulars and perforated 
tubulars within ttie wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubitors; and 

means for controlling the flow of fluidic material through the perforated tutnilars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
1 0 wellbore, at least a portion of the wellbore including a casir^, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluididy coupling the solid tubulars vwth the casing; ^ 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monltorir^ ttie operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling, the flow of fluidic materials through the perforated tubulars 

as a ftjnction of the mmitored operating temperatures, pressures, and flow rates. 

6. An apparatus; comprising: 

a zonal Isolation assembly comprising: 
30 one or more solid tubular irombers, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the intertor surfaces of one or mdre 
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of the perforated tubular memt>6rs for sealing at least some of the radial passages of 
the perforated tubular rnembers; and 

a shoe coupled to the zonal rsolation assembly; 

wtierein at least one of the solid tubular nienfibers and the perforated tubular 
5 nnembers are formed by a radial expansion process perfomled within the wellbore; arKJ 
wherein the solid tubular liners are formed by a radial expansion process 
perfonmed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a wellbore, cbnrtf^ing: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubulars; 

preventing the pass^e of fluids from the first .subtenanean zone to the second 
20 subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubtilars; and 

radially expanding and plastically defomilng thei solid tubular liners within the 
25 interior of one or more of the perforated titulars to fluididy seal at least sonrte of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a prcxludng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

30 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zorte; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy tsobting the produdng subterranean zorie from at least one other 

subterranean zone within the weilbore; 

fluididy coupling at least one of the perforate tubulars with the! produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
10. the perforated tubulars; arKi 

radially expanding and plastically deforming the solid tubular liners within the 
interk)r of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or nnore solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

nr^ans for positi(Miing one or wore perforated tubulars each induding one or 
20 wore rad»l passages wHhIn the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

means for radially exparKiirig at least one of the solid tubulars and perforated 
tubidars within the wellbore; 

nr»ans for fluididy coupling the perforated tubulars and the solid tubulars; 
25 rmarts for (mventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or rmre solid tubular liners within the interior of one 
or rriore of the perforated tubulars; and 
30 means fc^- radially expanding and plastically defonming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A s^tem for extracting materials from a producing subtenranean zone in a 
• wellbore, at least a portion of the wellbcm induding a casing, comprising; 

means for positioning one or more solid tubulars v^thin the wellbore; 

means for petitioning one or more perforated tubulars eac^ including one or 
5 more radial passages within the welibore, the perforated tubulars traversing the 
prcxJudng subterranean zone; 

means for radiaBy expanding at least one of the solid tubulars and the 
perforated tubulars wItNn the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenranean zone within the wellbore; 

means for fluldtely coupling at least one of the perforated tubulars with the, 
produdng subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

nr>ear^ for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zor>al isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular members each induding radial passages 

ccHjpled to the solid tubular rnembers; and 

a sealing material coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages 6f the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subtenanean zone from a secoruj subterranean 
zone in a wellbore, comprising: 

positioning one or ntore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or itiore perforated tubulars each including one or more radial 
passages wttliin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of tfie solid tubulars arid perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenfanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of tf>e perforated tubulars; and 

irijecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least soma of the radial passages of tt^ perforated 
tubulars. 

15 13. A nfiethod oT extracting materials from a produdng subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars eadh Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluidicly Isolatir^ the produdng subtenBrtean zone from at least one other 

subterranean tone witfiin the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean , 
zone in a went>ore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the weltbore. the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within ttw weHbore; 
1 0 means for flufdldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids f rorn the first subterranean zone to 
the second subtoranean zone within ttie wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for irtjecHng a hardenable flutdic sealing material into the sealed annular 
regions cf the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting nrwterials from a producing subterranean zone in a 
wellbore, at least a portion of the weHbore including a casing, connprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the 
25 produdng subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for flutdldy coupling the solid tubulars with the casing; 
means for ffejidldy couplirig the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the prcxJucing subtenanean zone from at least one 

other subtenanean zone ^thin the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off ah annular regbn within at least one of the perforated 
tutuilars; and 

means for injecting a hafdenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 . one or rnore solid tubular members, each solid tubular rnernber including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
IS wherein at least one of the solid tubular members and ttie perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterrar^n forrhatton. 

20 17. Tte apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formafion compress the 
subterranean formation, 

IB. A method of isolating a first subterranean zone from a secortd subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zorie; 

positioning one or more perforated tubulars within the wellbore each including 
one or mc^e rediai passages, the perforated tubulars traversing the seqond 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the flrst subterranean zone to the second 

subterranean zone within the weilbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded Into intirnate contact with the second subtenranean zone compress the 
second subten^nean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subtenanean 
zone. V 

21. The rr^thod of daim 18, further comprising vibrating the second subterranean 
1 5 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impyteive load to the 
perforated tubulars that are radially expanded into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocartwns from the second 
subtenranean zone. 

23. A method of extracting material from a prpdudng subterranean zone In a 
weilbore^ at least a portion of the weilbore Induding a casing, comprising; 

25 positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars within the weilbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterraiean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the v^libore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with tr^ produdng subten^nean zone; 

fluididy oouplthg the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the welll}ore; and 

fluididy coupling at least we of the perforated tubulars with the producing 
subtenanean zone. 

5 

24. The method of daim 23. wherein the perforated tubulars that are radially 
expanded Into intimate contact with the produdng subtenanean zone compress the 
produdng subterranean zone. 

10 25. The method of dalm 23/ further comprising vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passs^es of the perforated tubulars that are 

radially expanded into Intimffiite contact vnVt\ the produdng subterranean zone. 

27. The method of daim 23. further comprfeing applying an impulsive load to the 
perforated tubulars that are radially expanded into iritimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtertartean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

25 means for positioning one or more sdkJ tubulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each, 
induding one or mem radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wetibora; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tiibulars and 
perforated tubulars. 

5 29. The system of dalm 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtennanean zone 
comprises means for compressing the second subtennanean zone. . 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 

sut)tenanean zone. 

31 . The system of daim 28, further comprising means for vibrating the second 
subtiarranean zone to dedn the radial passages of the perforate tubulars that are 

15 radially expanded into intimate contad with the second subtenranean zone. 

32. The system of daim 28, fufther comprisirYg rrraans ior applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for p<^pning one or more solid tubulars within the wellbore; 
25 nrieans for positlonirig one or nrore perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tutnjtars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the produdng subterranean zone; 

means for fluididy couplir^ the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the sdid tubulars; 

nr^ans for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone wtthtn the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

§ 34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
cornprises rneans for compressing the producing subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10 subten^anean zone to Increase the rate of recovery of hydrocarbons from the producing 

subtenanean zone. 

36. The system of daim 33. further comprising means for vibrating the produdng 
subtenar^an zone to dean the radial passages of the perforated tubulars that are 

15 radi£rtly expanded into intimate contad \Mth the produdng subterranean zone. 

37. The system of daim 33, further comprisir>g means for applying an impulsive 
load to the perforated tubulars that are radi^ty expanded into intinr>ate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocartx)ns from the 

20 produdng subtenranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembty positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more sdid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coUpled to the solid tubular mwnbers; 

and 

a shoe coupled to the zonal isobtion assembty; 
30 wherein at least one of the sdid tubular nrwmbers and the perforated tubular 

menrrt>ers are formed by a radial expansion process performed withiri the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apfMiratus of daim 38, whereh the perforated tubular meml>ers that are 
radially expanded into intimate contact with the perforated casing oompress tfie 
subterranean fonmation. 

5 40. A niethod of isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subtenrariean zone, comprising: 

positioning me or more solid tubutars within the wellbore, the soiid tubulars 
traversing the first subterranean zorie; 
10 positioning one or more perforated tubUlars within the wellbore each Including 

one or fnore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubutars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage erf fluids from the first subtenanean zone to the seoond 
subterranean zone within the wellbore external to the solid tubulars arkl perforated 
20 tubulars. 

41. The method of claim 40, whisrein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenrar>ean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into Intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perfQfated tubuiars that are radially expanded into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocart)or)s from the second sut)terranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbcra, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subtenanean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 
positionirrg one or more perforated tubuiars within the wellbore each Including 
10 one or more radial passage, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding at least one of the perforated tubuiars into intimate contact. 
15 with the perforated casir^g; 

fluidldy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluidicty isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubuiars with the producing 

subtenanean zone. 

46. The method of claim 45, wherein the perforated tubuiars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subtanranean zone. 

47. The method of claim 45, further comprising vibrating' the producing . 
subterranean zone to Increase the rate of recovery of hydrocartKKis from the prrxiudng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubutafs to increase the rate of recovery of hydrocaitons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a v)«ilt>ore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudhg one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50» wherein the means for radially expanding at least one 
ci the perforated tubulars into intimate cbntect with flie perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprfeing' means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising nreans for vibrating the second 
subtenanean zone to dean the radiai passages of the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing. 
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I 

54. The system of daim 50» further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
5ubterrar>ean zone. 

5 

55. A system for extracting materials from a produdng subterranean zone in a 
weiibore, at least a portion of the wellbore incltxiing a casing and a perforated casing 
that traverses the produdng subterranean zone, comprising; 

means for positk>ntr)g one or worn solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perftxated tubulars traversing the produdng 
subterraneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterrar>ean zor>e within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contad with the perforated caslr>g comprises 

means for compressing the produdng subterranean zone. 

57. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart>ons^irom the produdng 

30 subterranean zone. 

58. The system of daim 55, furttier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially exparKled into Intimate contact with the perforated casir^. 
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59. The system of claim 55, further comprising meaos for applying an irr^ulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zcme. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seate; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular lirters each including one or nrK>re radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 m^nbersiand 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonmed by a radial expansion process perfomned within the welibore; and 
wherein the perforated tubular liners are fomned by a radial expansion process 
20 perfonned within the welibore. 

61. A nriethod of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubulars within ttie welibore, the solid tubulars 
25 travers^ the first sut>terranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within tire welibore. ttie perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least ohe of the solid tubulars and perforated tubulars 
30 within the welibore; ^ 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the welibore external to the prinuiry solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A n>ethod of extracting materials from a producing subtenranean zone in a 
welltx>re» at least a portion of the w^lbpre including a casing, comprising; 

positioning one or wore solid tubulars within the wellbors; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, \he perforated tubulars traversing the producing 
subterra^nean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
1 5 flutdidy coupling the perforated tubulars with the solid tubulars; 

fluldidy teoiating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterrariean zone; 

20 positioning one or mom perforated tubular liners within the interior of one or 

OKxe of the perforated tubulars; and 

radially expanding and plastically defomdng the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subtarranean 
zone in a wellbore, oomprisinjg: 

means for positioning one or more solid tubulars within the wellbore, the sdkl . 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

nneans for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 



99 



means for preventing the passage of fluids from the first subterranean zone to 
the second subtwranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
5 one ornrK)re of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a produdng subterranean zone in a 
10 • wellbore* at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars taraversing the 
produdng subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluididy coupling ttie solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with tl^ solid tubulars; 

means for fluididy isolating the produdng subterranean zone ftxxn at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the . perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or jnore perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 rroans for radially expanding and plastically deformir^ the perforated tubular 

liners within the interior of one or more of the perforate tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

more extemal seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllably fluididy coupling the perforated 
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tubuiar members; and 

a shoe coupled to the zmal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
nrtembers are formed by a radial e)q>ansion process perfbnmed within the wellbore. 

5 

66. A method of isolating a first subtenranean zone from a second subterrar>ean 
zor^e having a plurality of produdr^ zones in a wetibore, comprising: 

petitioning one or more solid tubulars within the wellt>ore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or nnore perforated tubulars each indudir^g one or more radial 

passages within the wellbore, the perforated tubulars traviarsing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perfcMtited tubulars 
^tWn the wellbore; 

tS fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the frrst subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
20 been depleted to one of the producing zones that has t>een depleted. 

67. A method of extracting materials from a wellbore having a plurality of produdng 
subterranean zones, at least a portion of the wellbore induding a casing, comprisir^; 

positioning one or more solid tubulars within the wellbore; 
25 FK>sitloning two or more perforated tubulars each induding one or more radial 

passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welltx>re; 
30 fluididy coupling the soBd tubulars with the casing; 

fluididy coupling the perforated tubulars with ihe solid tubulars; 

fluididy isolating the produdng subterranean zone trow at {east one other 
subterranean zone within the wellbore; 

fluididy caupWng at least one of the perforated tubulars with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones tt^t has not 
been depleted to one of the produdng zones that has been depleted. 

5 68. A system for isolating a first subterranean zorte from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

means for positioning one or nrxro solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
10 more radial passages within the wellbore. the perfcnated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to tiie primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones ttiat has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 means for posiUpning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each ir>cluding one or 
wore radial passages within the wellborB, the perforated tubulars traversing the 
produdng subterranean zmes; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

HDeans for fiuidiciy coupling the perforated tubulars with the soHd tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidldy coupling at teast one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or nrK>re of the perforated tubufars; arKl 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depteted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothemuii energy from a subterranean fonmation 
containing a source of gec^ermal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more e)demal seals; 

one or more perforated tubular members eac^ including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of thie perforated tubular 
menrtbers; and 

a shoe coupled to the zonal isolation assembly; 
20 wt)erein at least one of the solid tubular memt)er8 and the perforated tubular 

membiers are formed by a racfial expansim process perfbnmed within the weilbore. 

71. A method of Isolating a first subtenranean zone from a second subterranean 
zone including a source of geothermal energy in a weilbore, comprising: 

25 positioning one or more solid tubulars within the weilbore, the solid tubulars 

traversing the first subterranean zone; 

petitioning one or nrK>re perforated tubulars each including one or more radial, 
passages within the weilbore, the perfbrated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weilbore; 

flutdidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the prinnary solid tubulars artd 
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perforated tubulars; and 

positioning one or nDore perforated tubular iiners within the interior of one or 
nDore of the perforated tubulars; and 

radiaHy expanding and plastically defomning the perforated tid>ular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a subterranean geothennal 
zone in a wellbore, at least a portion of the wellbore Induding a casing, comprising; 

positioning one or more solid tubulars within the wellt>orB; 
10 - positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subten^nean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluldlciy isolating the subterranean geothermal zcme from at least one other 
subtenanean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subten^nean 
20 geothenmal zone. 

73. A system for isolating a first subterranean zone from a second g€^othemDai 
subtenBneah zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means positkming me or rnore perforated tubulars each induding one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the second 
geoihennral subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subten^man zone within the welitx>re external to the primary 
solid tubulars and perforated tubulars. 
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74.. A system for extracting geothermal energy from a subterranean geothermal 
zone In a wellt>ore, at Idast a portion of the weilt)ore including a casing, comprising; 

5 nfieans for positioning one or more solid tubulars within the weilt>ore; 

means for positioning one or more perforated tuixilars each induding one or 
more radial passages within the wellt)pre« the perforated tubulars traversing the 
subterranean geothermal zorie; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the weltbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the.wellbore; and 
15 means for fluididy couplirig at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or nfiore solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular memt>ers: and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore! 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or nnore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zbne; 
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positioning one or more perforated tubulars within the wellbore each ^nciuding 
one or more radial passages, the perforated tubulars traversing the second 
subtenrar^n zone; 

radially expanding at least one of the prin^ry solid tubulars and perfcnated 
5 tutHJiars within the weilbore; 

fluidicty coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtenanean zone in a 
welibore, at least a portion of the wellbore including a casing, coniprtsing; 

IS positioning one or more solid tubulars within the wellbore; 

positioning one or n^re perforated tubulars within the wellbore each including 
one or nrtore radial passages, the perforated tubulars traversing the prcxludng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

flukfldy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtMBnean zone within the wellbore; 
25 fluididy coupling at least orte of the perforated tubulars with the produdng 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more Of the perforated tubulars; and 

cleaning materials from the radbl passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the welltxxe. 

78. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellt)ors, comprising: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

rrmans for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zor>e; 

means for radially exparKiing at least one of the solid tubulars and perforated 
tubulars within the welltx^; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subten-anean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellt>ore; 
means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

mear^s for radially exparKiing at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating: the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tutnjiars with the 
produdng subterranean zone; arxl 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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